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Notice  of  Proposed  Rule  Making 

AGENCY:  Food  and  Drug  Administra¬ 
tion. 

ACTION;  Proposed  rule. 

SUMMARY :  Tliis  proposal  would  amend 
regulations  to  revise  provisions  for  the 
subtherapeutic  use  of  chlorotetracycline 
and  oxytetracycline  in  animal  feeds. 
This  proposal  is  based  upon  a  notice  of 
opportunity  for  hearing  on  a  proposal  to 
witlidravv  approval  of  new  animal  drug 
applications  for  certain  uses  of  these 
antibiotics.  The  proposal  would  revoke 
from  the  regulations  those  subtherapeu¬ 
tic  uses  not  shown  to  be  safe  and  effec¬ 
tive. 

DATE:  Written  comments  by  January 
19,  1978. 

ADDRESS:  Written  comments  to  the 
Hearing  Clerk  <HFC-20),  Food  and 
Drug  Administration,  Room  4-65,  5600 
Fishers  Lane,  Rockville,  Md.  20857. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Gerald  B.  Guest,  Bureau  of  Veterinary 
Medicine  (HFV-130).  Food  and  Drug 
Administration,  Department  of  Health, 
Education,  and  Welfare,  5600  Fishers 
Lane,  Rockville,  Md.  20857,  301-44.3- 
4313. 

SUPPLEMENTARY  INFORMATION: 
Elsewhere  in  this  issue  of  the  Federal 
Register,  under  Docket  No.  77N-0316, 
the  Director  of  the  Bureau  of  Veterinary 
Medicine  is  issuing  a  notice  of  opportu¬ 
nity  for  hearing  on  a  proposal  to  with¬ 
draw  approval  of  certain  new  animal 
drug  applications  (NADA’s)  for  chlor- 
tetracycline  and  oxytetracycline  contain¬ 
ing  premixes,  on  the  grounds  that  new 
evidence  not  available  xmtil  after  such 
applications  were  approved,  evaluated  to¬ 
gether  with  the  evidence  available  when 
the  applications  were  approved,  shows 
that  such  drugs  are  not  shown  to  be  safe 
for  extensive  subtherapeutic  use,  that 
certain  applicants  have  failed  to  establish 
and  maintain  required  records  and  re¬ 
ports,  and  that  new  information  demon¬ 
strates  there  is  a  lack  of  substantial  evi¬ 
dence  of  effectiveness  for  certain  sub¬ 
therapeutic  claims  for  these  products. 

Consistent  with  this  action,  the  Direc¬ 
tor  is  hereby  proposing  to  amend  the 
regulations  to  revise  the  provisions  that 
provide  for  the  use  of  such  drugs  alone 
and  in  combination  with  other  drugs  for 
use  in  animal  feed.  Where  the  Director 
has  retained  subtherapeutic  iises,  he  has 
revised  the  .conditions  of  use  in  accord¬ 
ance  with  the  recommendations  of  the 


National  Academy  of  Science  National 
Research  Council  Drug  Efficacy  Study 
Group. 

Tlie  Director  has  carefully  considered 
the  environmental  effects  of  this  action, 
and  because  it  will  not  significantly  af¬ 
fect  the  quality  of  the  human  environ¬ 
ment.  he  has  concluded  that  an  environ¬ 
mental  impact  statement  is  not  required. 
A  copy  of  the  environmental  impact  as- 
.sessment  Is  on  file  with  the  Hearing 
Clerk.  Food  and  Drug  Administration. 
Moreover,  in  a  proposal  published  in  the 
Federal  Register  of  May  27,  1977  (42  FR 
27264),  the  Commissioner  of  Food  and 
Drugs  requested  data  concerning  the  po¬ 
tential  environmental  impact  of  a  series 
of  regulatory  actions  designed  to  restrict 
the  subtherapeutic  use  of  antibacterials 
in  animal  feeds.  If  the  public  discussion 
and  information  gathered  w'arrant,  a 
comprehensive  environmental  impact 
statement  will  be  prepared  evaluating 
the  impact  of  all  the  actions  as  a  single 
program. 

Therefore,  under  the  Federal  Food, 
Drug,  and  Cosmetic  Act  (secs.  507,  512, 
59  Stat.  463  as  amended,  82  Stat.  343- 
351  (21  U.S.C.  357,  360b) )  and  under  au¬ 
thority  delegated  to  the  Commissioner 
(21  CFR  5.1)  and  redelegated  to  the  Di¬ 
rector  (21  CFR  5.84),  it  is  proposed  that 
Parts  510  and  558  be  amended,  as  fol¬ 
lows  : 


PART  510 — NEW  ANIMAL  DRUGS 
§510.515  [  .'tinetulrdl 

1.  By  amending  §510.515  Animal 
feeds  bearing  or  containing  new  animal 
drugs  subject  to  the  provi.sions  of  section 
512 (n)  of  the  act,  as  follows: 

a.  In  paragraph  (b)  by  deleting  from 
paragraph  (b)  (7)  (i)  the  words  “not  less 
than  100  grams  of  chlortetracycline,  or 
oxytetracycline,  or  a  combination  of  such 
drugs,  or”;  by  deleting  and  reserving 
paragraph  (b)  (7)  (i)  (ft) ;  by  deleting 
paragraph  (b)(7)(iii);  by  deleting  and 
reserving  paragraph  (b)(17);  by  rede¬ 
signing  paragraph  (b)(26)(i)  as  (b)(26) 
and  by  deleting  paragraph  (b)(26)(ii). 

b.  In  paragraph  (c)  by  deleting  from 
the  table,  items  11,  12,  13,  and  14. 


PART  558 — NEW  ANIMAL  DRUGS  FOR 
USE  IN  ANIMAL  FEED 

2.  By  amending  §  558.15  by  revising  the 
tables  in  paragraph  (g)(1)  and  (2),  by 
deleting  certain  entries  for  chlortetra¬ 
cycline  and  oxytetracycline  alone  or  in 
combination  to  read  as  follows: 

§  5,58.15  .Anlibiolir,  nilrofiiran,  and  sul¬ 
fonamide  drug*  in  llie  feed  of  ani- 
inaN. 

•  »  »  «  « 

,g)  .  *  * 

(1)  *  *  » 


Pnip  Pnip  pn  mix  S|X‘ci'-s  Use  IpvpIs  Iiidlratlnns  for  nae 


IMr  riipmloat 
nroup,  liic. 

Tliomp'oii-1  lay  w  ar<i 
(.'iK'iiili.al  *  0. 

A  T,.  Lalioratiiriff. 
niamoiid  k 

Corp. 

K’anco  I’rf.iha-ls  ('i> 

Do . - 

Abbott  I.alxiratorio?. . 


Tli«  rpjoliii  Co . 

rtiziT,  Iiic- 

Amoricaii  Ilooclist 
Corp. 

Elanco  Products  Co. . 

Do . . 

American  Cyanamid 
( '0.,  Diamond- 
Slianirock  Corp., 
Hess  &  t’lai'k, 
Kachelle  Labs,  Inc., 
and  Vitamin  Ere- 
Mniixers  of  Omaha, 
erck  Sharp  & 
Dolime  Kescarch 
Lal«. 


Zinc  Iiacifrarin. 


Kai'itracin  nn  tli 
yiene  disali- 
cylafe. 

Hypromycin  T(.. 

Tylosin . . 

Erytlironiycin.. 


Linoomycin _ 

Oleandomycin. 


Baiiibermycins. 


C'liickens,  tur- 
koys,  swine. 
pliea.sants,  and 
<iuail.  Cattle. 

Chickens,  tur¬ 
keys,  pheasa?its, 
and  quail. 

(  hiekens,  tur¬ 
keys,  and  swine. 

Cattle . . . 

Chickens  and 
swine. 

Chickens,  swine, 
and  beef  cattle. 

Chickens,  tur¬ 
keys,  and  swine. 

.  Chickens . 

.  Chickens,  tur¬ 
keys,  and  swine. 

.  Chickens . 


S*-c  _ _ 


.do . 

Sec.  658.274. 


Tylosin.. . Swine... . 

Sulfamethazine . do . 

Chlortetracycline.  Chickens,  tur¬ 
keys,  swine, 
and  cattle. 


Do. 


Do 

Sec.  668.274. 


See  558.626 . Sec.  668.626. 

Sec  668.248 . e.'C  568,248. 

Sec.  658.328 .  Sec.  668.326. 

Sec.  688.438 .  Sec  668.436. 

Sec  668.98 .  Sec  668  95. 

Sec.  668.630 .  Sec  668.630. 

...do _  Do. 

S3C.668  128 . .  Sec  658  128. 


E.  R.  Squibb  &  Sons, 
Inc. 


Procaine  peni- 
ciliin. 


.do. 


Chickens,  tur¬ 
keys,  swine, 
pheasant,  and 
quail. 

_ do . 


Sec  558  4CO. .  Sec  558  ti’A 


-do.. 


Merck  Sharp  & 

Sulfaqtiinoialine. . 

.  Chickens . 

Dobme  Researcb 

Labs. 

Do . - . . 

. do . . 

.  Turk  CVS . - . ' 

Do . 

. do . . 

.  Rabbits . 

Fflier,  Ine.,  and  Vita- 

Oxytetracycline. . 

.  Chickens  and 

min  Piemixars  of 

turkeys. 

Omaba. 

Pflier,  Inc . 

,  Penicillin . 

.  Chickens,  tur¬ 
keys,  and 
■wine. 

Do . . . 

Penicillin  and 

. do . 

Continuously, 
0.0128  to  0.026 
pet. 

Continuously, 
0.0178  pet. 

Continuously, 
0.025  pet. 

Sec.  668  450 . 


Do, 

Aid  in  prevention  of  cocc'i4- 
ioels  dut  to  Kirntria  tentUa, 
K.  tiftatrix,  E.  acervtUina, 
K.  bruntUi,  E.  maxima. 

Aid  in  the  prevention  of 
coccidiosis  due  to  Eimeria 
meUagridea,  E.  meleagrimUei 
and  E.  adenocidex. 

Aid  in  prevention  of  eocidi- 
oeis  due  to  Ehntria  itirdaf, 
E.  per foran$. 

Sec.  668  460. 


Sees.  668.460  and 
tlOAlOof  this 
ebapter. 

_ da. . - 


Secs  668  460  and  610  616  of  this 
ebapter. 

Do. 
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Drug  sponsor  Drug  premix  Sp>oci«  Use  levels  Indications  for  use 


American  Cyanamld  Co. 

Do . 

Norwich  Pharmacal... 

Merck  Sharp  & 

Dohme  Research 
Labs. 

Abbott  Laboratories... 

HolT  mau-La  Roche, 
luc. 

Iless  &  Clark  and 
Norwich  Pharma¬ 
cal  Co. 


Chlortetracycline.  Cattle _ Sec.  658.128 . 

Sulfamethazine . . do _ do _ 

Nitrofurazone . Swine .  0.056  pet  (600 

g/ton). 

Procaine  penicil-  Sec.  558.460 . Sec.  658.460 . 

Un  and  strepto¬ 
mycin  sulfate. 

Erythromycin _ Cattle . 37  mg/head/d _ 

Sulfadimethoxine.  Chickens  and  Sec.  558.575 . 

and  ormeto-  turkeys, 

prim. 

Furazolidone . do . .  0.00083  to  0.0011 

pet  (7H  to  10 
g/lon). 

- do . , . do . .  . O.OOoopet  (.W 

g.'lon). 


Do. 


do. 


do. 


0.(X)5.5-0.011  pet 
(50-100  g/ton). 


Do. 


.do. 


do. 


0,0011  per  (100 
g/ton). 


Do. 


.do. 


do. 


do. 


Do. 


.do. 


do. 


do. 


Sec.  558.128. 

Do. 

Treatment  of  necrotic  enter¬ 
itis  caused  b>  .S.  chtiifaiiniis. 
Sec.  558.460. 


Sec.  6.58.248. 
Sec.  568.575. 


To  stimulate  growth  and  im¬ 
prove  feed  etiiciency  of 
chickens  and  turkeys  when 
fed  continuously. 

For  prevention  of  fowl  ty- 
I)hoid,  paiatyphoid,  and 
pullonim  in  chickens  and 
turkeys  when  fed  continu¬ 
ously  in  birds  older  than  2 
weeks  of  age.  For  aid  in  pre¬ 
vention  of  coceidiosis  in 
chickens  caused  by  E. 
tenella,  E.  vecatrii,  or  E. 
actnrtmlina  when  fed  contin- 
usouly. 

Aid  in  maintenance  of  feed 
consumption  and  growth 
and  reduction  of  morbidity 
and  mortality  due  to  stress 
and  the  following  nonspe¬ 
cific  conditions.  Chronic 
respiratory  disease  (air- 
sac),  infectious  sinusitis, 
synovitis  (arthritis  due  to 
filterable  agent),  nonspe¬ 
cific  enteritis  (blue  comb, 
mud  fever)  and  quail  dis- 
ea.se  (ulcerative  enteritis) 
when  fed  continuously  prior 
to  or  throtighout  the  danger 
period  and  during  times  of 
stress. 

For  prevention  of  fowl  ty¬ 
phoid,  paratypoid  and 
pullontm  in  chickens  and 
turkeys  when  fed  for  the 
first  2  weeks  of  the  birds’ 
life  and  followed  continu¬ 
ously  thereafter  by  this 
level  (i.e.,  0.00.55  pet).  For 
treatment  of  fowl  typhoid, 
paratyphoid,  and  pullorum 
in  chickens  and  turkeys 
when  led  for  at  least  2  weeks 
except  when  paratyphoid  is 
due  to  S.  typhimuTium. 

For  reduction  of  condemna¬ 
tions  due  to  chronic  res¬ 
piratory  disease  air-sac  com¬ 
plex  associated  with  vac¬ 
cination  stress,  feed  con¬ 
tinuously  begiiuiing  at  least 
1  week  before  vaccination. 
For  prevention  of  infectious 
hepatitis  when  fed  contin¬ 
uously  during  the  danger 
period.  For  control  of  coc- 
cidiosis  in  chickens  caused 
by  E.  tenetta,  E.  ntcatrix, 
or  E.  aeermilina  when  fed 
for  5  to  7  d  or  longer  and 
followed  by  this  level 
(i.e.,  0.0055  pet)  lor  2  weeks 
to  aid  in  preventing  recur¬ 
rence. 

.  For  prevention  of  black  head- 
(hi^omoniasis,  enterohe 
patitis)  in  chickens  and 
turkeys  when  fed  contin¬ 
uously.  For  prevention  of 
paracolon  in  chickens  and 
turkeys  and  hexamitiasis 
in  turkeys  when  fed  through¬ 
out  the  danger  period. 
For  control  of  chronic  res¬ 
piratory  disease  (air-sac), 
mfectious  sinusitis,  syno¬ 
vitis  (arthritis  due  to  fil¬ 
terable  agent),  nonspecific 
enteritis  (blue  comb,  mud 
fever)  and  quail  di.sease 
(ulcerative  enteritis)  when 
fed  for  5  to  10  d  and  fol¬ 
lowed  with  this  level 
(i.e.,  0.0055  pet)  to  aid  in  pre¬ 
venting  recurrence.  (Note. — 
Severe  outbreaks  may  re¬ 
quire  twice  the  level  speci¬ 
fied;  i.e.,  0.022  pet). 
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Dfog  ^MNtaor 


Dnic  ptonli 


BpmIm 


VwWreli 


IndieatloM  (or  uae 


H«s«  &  Clark  and 
Norwich  Pharma- 
cal  Co. 


FnrarolkioiM 


Chichona  and 
turhoya. 


0.011  to  0.022  pet 
(100  to  200  g/ 
ton). 


Do. 


.do .  0022  pet  (200 g/ 

ton). 


Do.. 

D*.. 


Do. 


. do .  Swine .  Sec.  668.282 . . 

Nitro(uraz(>ne . CliMens. .  0.0066  pet  (60  g/ 

ton). 

. do . Turkeys . do . 


Aid  in  maintenance  of  feed 
eonsnmption  and  growth, 
and  reduetkm  ot  mortality 
and  morbidity  due  to  stress; 
for  the  control  of  the  follow- 
ing  nonspecific  conditions; 
Chronic  re.spiratory  disease 
(air-sac),  infections  sinusitis, 
synovitis  (arthritis  due  to  a 
flHerablc  agent),  (blue  comb, 
mud  (e.ver),  and  quail  dis- 
ea.se  (ulcerative  enteritis) 
wlien  fed  5  to  10  d.  Follow 
with  preventive  level  to  pre¬ 
vent  recurrence. 

For  treatment  of  paratypiioid 
due  to  S.  tfplimuriuvi  when 
fed  for  2  weeks.  For  treat¬ 
ment  of  blackhead  (hi.sto- 
moniasis,  enterohepatiti.s)  in 
chickens  and  turkeys  when 
fed  for  2  to  3  weeks  (following 
diagnosis).  For  treatment  of 
paracolon  in  chickens  and 
turkeys  and  hexamitiasis  in 
turkeys  when  fed  for  2  weeks 
or  longer  (following  diagno¬ 
sis).  For  control  of  chronic 
respiratory  disea.se  (air-sac), 
infectious  sinusitis  synovitis 
(arthritis  due  to  filterable 
agent),  nonspecific  enteritis 
(blue  comb,  mud  (ever),  and 
quail  disease  (ulrerat  ve  en¬ 
teritis)  when  fed  (or  5  to  10  d 
and  followed  with  H  this 
level  (i.e.,  0.(X)55  pet)  to  aid 
in  preventing  recurrences. 
For  treatment  of  infectious 
hepatitis  in  cliickens  when 
fed  for  14  d  and  repeated  as 
necessary. 

.  Sec.  668.262. 

Aid  in  prevention  ol coo  idiosis 
when  fed  continuously. 

.  As  an  aid  in  controlling  losses 
due  to  secondary  bacterial 
invasions  concurrent  with 
coocldiosis  outbreaks  when 
fed  continuously  throughout 
the  danger  |)criod. 


w 


Drugmciiaw 


Drug  ingredient 


Species 


Indications  for  use 


Aasstican  Cyanaiaide  ChJorte(Ta<'ycliiie 
O*.  and  sulfo^th- 

asine. 

Tba  Vpiohn  C;o .  Liacomycin,  am- 

prolium,  and 
sUwpabate. 

Do .  liacomycin  and 

scalene. 

Do .  1  laaomycin,  ani- 

prolium,  eth- 
opabatc,  and 
3-iiKro-l- 
hydroxyplienyl- 
arsonic  acid. 

Do .  Liacomycin, 

inanen.sin,  and 


Cattle .  Sec.  5.68  128 . 

Chickens _ Secs.  658.58  and 

668.325. 

_ do .  Secs.  658.325  and 

668  A80. 

_ lio . . Secs.  668.68  and 

668.326  and 
668.630. 


Sec.  558  128. 

Secs.  558.58  and  558.325. 
Secs.  558.325  and  658.680. 


Sees.  658.58  and  668  325  and 
658  530. 


lissek  Sharp  A 
DaiiBie  Research 
Late,  and  Pflxer, 

las. 

Do. 


34iilro-4- 
hydroxypheiiyl- 
arsonic  acid. 

Procaine  peni¬ 
cillin. 


.do .  Secs.  658.326  and 

668.365  and 
668.530. 


Secs.  558.326  and  668  365  and 
658  630. 


Chi<  kens  and 
turkeys. 


2  4  to  7.5  g.  Ion . Sec.  568  460. 


Streptoinyrin. 


Do _  Procaine  peni- 

dlUn. 

Do. . . . Straplomycin.. 

Do . . .  Procaine  ireni- 

ciUin. 

Do .  Strepiomycin.. 

Do. . .  Procaine  peni- 

cilhn. 

Do .  Streptoniyi.in.. 

Do . .  Procaine  ireni- 

cillin. 

Do .  Streptomycin.. 

Do . . .  Procaine  ireni- 

eillin. 

Do... .  Streptomycin.. 

Do .  Procaine  peni¬ 

cillin. 

Do .  Streptomycin.. 

Do. .  Proiaine  peni¬ 

cillin. 

Do . .  Strepioniyi  in.. 


. do... . 12.0  (e  87.5  g/ton... 

Chickens . 3.75  to  7.5  g,'ton _ 


Do. 

Do. 


..'...do . . 18.75  to  37.5  g/ton.  Do. 

. do . 3.751o30g/'ton _ Sec.  568  460. 


. do .  18.75  to  150  g/lon.i 

Turkeys . .  15to30g^on - 


Do. 

Do. 


_ do _ 75  to  1.50  g/'lon _  Do. 

Chickens . 2.4  to  25  g/ton .  Sec.  610.515  of  this  chapter. 


. do .  16  to  76  g/ton......  Do. 

Sw’inc . 1.6  to  7.5  g/(on . Sec.  558.460. 


. do . 7.5  to  37.5  g, 'ton...  Do. 

. do . 7.6  to  45  g,'lon . Sec.  558.460. 


do  . 37.5to225g/Xon,..  Do. 

. Jo . 5  to  25  g/ton . Sec.  610  515  of  this  chapter. 


do .  1-5  to  7.')  g  'Ion. 


Do. 


/ 
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Drag  sponaor  Drag  tngredtait  Bpeelw  Dm  lerela  Indkattoitf  lor  qm 


Merck  Sharp  A 
Dohme  Research 


Procaine  penl- 
dllin. 


Labs. 

Do.. . 

Do . 

Do  . 

.  Streptomycin _ 

. Arsanilic  acid _ 

. do _ 

. do _ 

Do . 

. Procaine  peni- 

. do _ 

cillin. 

Do- . 

. do _ 

Do . 

. .  Bacitracin  melh- 

. do _ 

ylene  disalii-y- 
late. 


Do . 

Do . 

.  Micarbar.in . 

.  ..do . 

Do . 

ylene  disalicy¬ 
late. 

...do . 

Do . . 

phenylarsonic 

acid. 

.  Nicarbarin . 

- . .  do . 

Do _ 

. . J'rocainc 

..  -do . 

Do . . 

penicillin. 

.  7-nitro-4-hydroxv- 

do . 

Do . 

phenylarsonic 

acid. 

. . Amprolium...!  . .  i 

Iiirkeys. 

Do  .  Baeitrai'in  . <lo. _ 

methylene 
di  salicylate. 

Do .  Amprotium .  Chickens . 0.0125  to  0.025  pet . 

Do . . - .  Kthopahate . . do .  0,0004  pet 

Do . .  Bacitracin  _ do . 

methylene 

disalicvlate, 

...  0.0125  to  0.025  pet . 

...  0.0004  pet . 

.do .  4lo  -50g/ton . 


1.5  to  7.5  8,100 _ 

Do 

7.5  to  37.5  g,'ton.... 

Do. 

45  to  90  g/ton _ 

Do. 

0.01  to  0.02  pet _ 

Do. 

2.4  to  SOg./ton . 

Do. 

0  01  to  0  02  pet .... 

Dol 

4  to  50  g.'ton . 

Do. 

0.01  to  0.02  pel _ 

Do. 

4  to  50  g.lon . 

Do. 

O.Oirjo  lo  0.005  pet . 

Do. 

0.01  to  0.02  pet _ 

Do. 

2.4  to  50  g/lon . 

Do. 

0.0025  lo  0.025  pet. 

Do. 

0.0125  to  0.025  pet  - 

Sec.  558.55. 

4  lo  50  g/ton . 

Do. 

0.0125  to  0.025  pet . 

Do. 

0,0004  pet . . 

Do. 

4  to  50  g/ton . 

Do. 

Amproiiuni . . 

_ do _ 

Etbb()ah?.te . 

_ do . 

Bacitracin 

_ do _ 

methylene 

dlaalicylate. 

3-nltro-4-bydroxy-  .. 

- do _ 

Sees.  558.55  and  '>58.5301 
Da 
Da 


.  0.0025  to  O.tXB  |)Ct. 


phenyiar.'Onic 
acid. 

Do.. .  Ampioiitnn .  f'liickens  and  0.04)4  to  0.025  pet . . 

turkeys. 

Do . .  I’locaine  . do . .  ..  2.4  to  .50  g/ton . 

penicillin 

Do . Amproliuin _  t'hickens . 0.0014  to  0.025  pet . . 


Do . . Procaine 

penicillin. 


.do 


. 2.4  to  50  g/ton. 


Do. 

Poe.  558.55. 

Do. 

Secs.  558.55  and  558.630l 
Do. 


3-nitro-4-hydro\y-  . . 
pheiiylarsoMic 
acid. 

-do  _ 

. -  0.0025  lo  0.005  pet  . 

Do. 

Amprolinni . 

do  - 

. 0.0125  to  0.025  pet- 

bvc<  558.55. 

Ethopabate.  , 

do . . 

. 0.00(4  I>ct . . . 

Do. 

1‘rocaine 

_ do . 

. 2.4  to  50  g/loii . 

Do. 

penicillin. 


Erythromycin . .. 

.do . 

. 4.6  lo  18.5  g/ton _ 

Ana  prohum . 

...do . 

. 0.0125  lo  0.025  pet. 

Erythromvcin . 

...do . 

. 4.6  to  18.5  g/ton _ 

Ahiprolium . 

...do . 

. 0.0125  to  0.025  pet. 

Ethopabate . 

-  ..do . 

. 0.00(4  pet . 

Amproiiuni . 

...do . 

. 0.0125  to  0.025  pet. 

Arsanilic  acid . 

...do . 

. 0.01  pet . 

Erytliromyem . 

...do . 

. 4.6  to  18.5  g/ton _ 

Aihpiolium . 

...do . 

. 0.0125  to  0.025  pet. 

Arsanilic  a>’id _ 

...do . 

. 0.01  pet . 

Ethopal'ate . 

...do . 

. 0.00(4  pet . 

Amproliuin . 

...«io . 

. 0.0125  pet . 

Ethopabate . .  . 

...do . 

.  0.004  pet . 

Bacitraein 

..-do . 

. .  4  to  .50  g/ton . 

melhvleiie 

disalievlale. 

Amproiiiim . . 

_ do. . . 

. 0.0125  |)ct . . . 

Ethopabate . 

_ do . . 

. .  0.0(4  pci  .. . - 

Bacitracin 

_ do . . 

. 5  to  25  g/ton . 

methylene 

disahcylate. 

:}-iiilro-4-hvdroiiv-  , 

-  -  do . 

_ 0.0(tt75  iH>t . 

tihenylarsoiiic 

acid. 

Do. 

Do. 

Do. 

I>o. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Do. 

Do. 

I4o. 


Do. 


do . 4  to  50  g/lon. 


IMC  Chemical  Droup,  Zinc  biU'iliacin. 
inc. 

Do . .  Amproliuin . do... . 0.0125 to 0.025 pet.. 

Do . Ktho|iuhate . do .  0.0004  iict . 

Do . . Zinc  bacitracin . .  .do . . . .  4  to  50  g/ton . 

Do . Amproliuin . do _ _ 0.0126  to  0.026  pet. 

Ho. . .  Ethopabate . .  . do . .  0.0004  pet _ 

Do . 3-nitro-4-hydr(iiy- . do . .  0.0026  to 0.005  pet. 

pheuyiarsoiiie 
acid . 

Ho - -  Zinc  bacitrai'in _ Swine .  10lo50g,ton _ 


Ho . . . Arsauiiic  ai'id _ 

Merck  Sharp  A  AinproJiuin... 

Dohme  Research 
Labe. 

Do _  EttK)pal>ate. 

Do . . i’rocaiiii  peni¬ 

cillin. 

Do. .  ...  3-nitro-4-hydroxy. 

phenylar sill  lie 
ai.'id. 


.  .  .do. . 

.  C'hiekens _ 


-do... 
.  .do _ 


0.005  to 0.01  pet... 
0.0126  to  0.026  pet. 


0  (1004  jH-f . 

2.4  to  M g/ton. 


I'reveuUon  o>  coccidiosis. 
Growth  promotion  and  feed 
efliciency.  Sec.  558.78. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Increased  rate  oi  weight  gain 
and  improved  le^ 
ciency. 

Do. 

Secs.  668.55  and  668.530. 


Do. 

Do. 


0.0025  to  O.005  pet.  D.i. 
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DniR  sponsor  Dmg  Ingredient  Species  Use  leyela  Indication  tor  na* 


Ffirer,  Inc _ _ Penicillin. 


Do.. .  Streptomycin _ 

Do . .  Penicillin _ 

Do . . . .  Streptomycin _ 

Dow  Chemical  Co _ Zoalene - 

Do . . .  Bacitracin  meth¬ 

ylene  disalicy- 
iale. 

Do _ _ Zoalene _ _ 

Do . . 3-nitro-4-hydroxy- 

phenylarsonic 

acid. 

Do .  Bacitracin  meth¬ 

ylene  disalicy¬ 
late. 

Do . . Zoalene _ 

Do . . .  Zinc  bacitracin... 

Do _ _ _  Zoalene _ 

Do _ 3-nitro-4-hydroxy- 

phenylarsonic 

acid. 

Do . Zinc  bacitracin... 

Do _ Zoalene. 


Chickens  and 
turkeys. 

_ do _ 16  to  76  g/ton. 

Swine . —  6  to  26  g/ton.. 

_ do _ 16  to  76  g/ton 

Chickens _ 0.0126  pci _ 

_ do . . 4  to  60  g/ton. 


2.4  to  26  g,/ton . Sec.  610.616  of  this  chapter. 


-do . . 0.0126  pet. 

.do . . . 0.(XI6  pet.. 


Do. 

Do. 

Do. 

See.  668.680. 
Do. 


Dol. 

Do. 


do _ _ 4  to  50  g  ton 


-do. . . 0.0126  pet _ 

.do _ 4  to  60  g/ton. 

.do . . 0.0126  pet _ 

.do .  0.005  pet _ 


. do _ 4  to  50  g/ton. 


Do. 


Do. 

Do. 

Do. 

Do. 


Do. 

D.0 


Dn 

_ do . . 

Do. 

Do . 

. 0.0126  pet . 

Do. 

Do . . 

. 3-nitro-4-hydroxy-  .. 

phenylarsonic 

acid. 

_ do . . 

_  0.006  pet . . 

Do. 

Do . 

_ do . 

Do. 

Do . 

_ do . 

. 0.01-26  pet . 

Do. 

Do 

Do. 

Do . 

_ Bacitracin  meth-  .. 

ylene  disalicy¬ 
late  or  zinc 
bacitracin. 

_ do . 

_ 4  to  60  g/ton _ 

Do. 

Do . . 

_ Zoalene . . 

...do _ 

_ 0.01-26  pet . 

Do. 

Do . 

Do. 

Do 

Do. 

Do._. 

_ do . 

.  0.004  to  0/0126  pet. 

Do. 

Do . 

_ Bacitracin 

methylene 

disalicylate. 

_ do . . 

_ 4  to  60  g/ton . 

Do. 

Do . . 

_ Zoalene . . 

_ do . . 

_  0.004  to  0.01-26  pet. 

Do. 

Do . . 

_ 3-nitro-4-hydroxy-  .. 

phenylarsonic 

acid. 

_ do _ 

_  0.005  pe  t . 

Do. 

Do . 

. Bacitracin 

_ do . 

. 4  to  50  g/ton . . 

Do. 

methylene 

disalieylate. 

Furazolidone. 


Norwich  Pharmacal 
Co. 

Do.... . Baeitraein  meth¬ 

ylene  disaliey¬ 
late  or — 

Do . Zinc  bacitracin  or 

Procaine 

penicillin. 

Wbltmoyer  Labs.  Inc..  Carbarsone  and 
bacitracin. 


Chickens  and  0.011  to  0.022  pet 
turkeys.  (100  to  200  gj 

ton). 

. do . 4  to  50  g/ton . 


Sec.  510.515  of  this  chapter. 


Do. 


. do . 2.4  to  50  g/ton .  Do. 

Turkeys . Sec.  558.120 . Sec.  558.120. 


3.  By  amending  §  558.55  In  the  table  in  paragraph  (e)  (2)  by  revising  the  entry 
lor  combinations  with  chlortetracycline  under  items  (i) ,  (li) ,  and  (Iv)  as  follows: 

§  558.55  Amproliuni. 

#  •  *  •  # 

(e)  •  •  * 

(2)  •  *  • 


Amprolium  in 
grams  per  ton 

Combination  in 
grams  per  ton 

Indications  for  use 

Limitation 

Sponsor 

a)  36.3  to  113A 
(0.004  pet  to 

0.0125  pet). 

Ctilortetracycline 
100  to  200. 

Replacement  chickens;  devel¬ 
opment  of  active  immunity 
to  coccidiosis;  as  provided 
in  sec.  558.128,  table  I. 

Not  for  laying  hens;  as  chlor¬ 
tetracycline  hydrochloride. 
Feed  according  to  subtable 
in  item  (i). 

• 

Oi)  72.6  to  113.5 
(0.008  pet  to 

0.0125  pet). 

•  • 

• 

•  • 

• 

Chlortetracycline 
100  to  200. 

Broiler  chickens;  prevention 
of  coccidiosis  caused  by  N. 
tenrlla  oidy;  as  provide  in 
sec.  558.128,  table  I. 

Not  lor  laying  hens;  as  chlor¬ 
tetracycline  hydrochloride. 

• 

Or)  USA  to  227 
(0.0126  pet  to 

0.025  pet). 

•  • 

• 

•  • 

• 

Chlortetracycline 
100  to  200. 

Broiler  chickens  and  replace¬ 
ment  chickens  where  im¬ 
munity  to  coccidiosis  is  not 
desired;  as  provided  in  sec. 
558.128,  table  I. 

Not  for  laying  hens;  as  chlor¬ 
tetracycline  hydrochloride. 

0 

•  • 

• 

•  • 

• 
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4.  By  amending  S  558.58  In  the  table  In  paragrai^  (e)  (1)  by  revlstDg  the  text  ta 
Item  (Iv)  lor  combinations  with  chlortetracyclle,  as  loDows: 

§  558.58  Amproliuni  and  rhlopubale. 

•  •  •  •  • 

(e)  •  •  • 

(1)  •  *  • 


Amproliiim  aiul  Combioalion 

ptiiopahatp  in  in  grams  Indications  fair  use  Limitations  Bponscr 

grams  per  ten  per  Von 


(Iv!  Amproliuni  . .  - . .  - . - . 

113.5  to  t0.012o 
jKt  to  0.026  pet ) 
and  fthopabate  3  0 
l0.tKj(i4  |>et). 

t  lili'rl*  IriM  ji  lii.4‘  J-'nr  broiler  and  ri  plaei  nu  nt  Not  (or  lajing  h<  ns:  a' eldor- 
loOloyH).  ( luekeiiE  where  iininnnity  to  t<tiru  yeline  lijilioelilori'li’. 

euoeidiosis  is  not  desin-d;  as 
provided  in  see.  .ViS.lJH, 

Ud.le  I. 

(  lih'reP  ti.iry.  liiB'  do  . .  l>o. 

210. 


5.  By  amending  §  558.105  by  revising 
paragraph  (f)(1)  <vii)  as  follows: 

§  558.105 

•  «  *  ♦  « 

(f)  •  *  * 

(!)•*« 

(vii)  Amount  per  ton.  Buquinolate,  75 
grams  (0.00825  percent)  plus  chlortetra- 
cycline,  200  grams. 

(a)  Indications  jor  use.  As  an  aid  in 
the  prevention  of  coccidiosis  caused  by 
Eimeria  tenella,  E.  maxima,  E.  necatrix, 
E.  brunetti.  and  E.  acervulina;  as  pro¬ 
vided  in  §  558.128,  Table  I. 

(b)  Limitations.  To  be  fed  continu¬ 
ously  for  not  more  than  the  first  21  days 
of  life:  not  to  be  fed  to  laying  chickens. 

•  «  «  «  * 

6.  By  amending  §  558.128  by  revising 
paragraph  (c)  by  designating  tlie  exist¬ 
ing  text  as  paragraph  (c)  (1)  and  adding 
paragraph  (c)  (2),  and  by  revising  para¬ 
graph  (e)  (3)  to  read  as  follows; 

§  558.128  Chlortrlrai'j'clino. 

•  *  #  «  • 

(c)  Special  considerations.  (1)  Fin¬ 


ished  feeds  containing  chlor tetracycline 
and  conforming  to  the  requirements  of 
paragraph  (e)  (1),  (2),  and  (3)  of  this 
section  are  not  required  to  comply  with 
the  provisions  of  section  512(m)  of  the 
Federal  Food,  Drug,  and  Cosmetic  Act. 

(2)  When  controlling  poultry  disease 
outbreaks,  feed  continuously  at  the  first 
clinical  signs  of  the  disease  or  when 
experience  indicates  the  disease  may  be 
a  problem.  Administer  for  7  through  14 
days.  Medication  may  be  repeated  or 
administered  continuously  during  peri¬ 
ods  of  exposure.  The  dosage  ranges  per¬ 
mitted  provide  for  different  levels  based 
on  the  severity  of  the  infection.  The 
higher  level  is  indicated  in  severe  Infec¬ 
tions.  Consult  a  poultry  diagnostic  labo¬ 
ratory  or  a  poultry  pathologist  to  deter¬ 
mine  the  diagnosis  and  advice  regarding 
the  optimal  level  of  the  drug  where 
ranges  are  permitted. 

•  *  *  •  • 

(e)  *  »  • 

(3)  It  is  used  in  feeds  as  follows; 


Tabi  K  1.--//I  comiilele  frvd 


Cblortrtracycline  in  Combination  iii  (inli.-atioiis  for  iise  I.iinilatioiis  8[xmaar 

grams  per  Ion  grams  per  ton 


0)  to  100  to  200. 


(U)  200. 


<tt)  300  to  400. 


For  chickens;  as  an  aid  in  the 
control  of  infectious  syno¬ 
vitis  caused  by  M ycoplatma 
$Vnoi  iae  susceptible  to  chlor- 
letracycline. 

For  turkeys;  as  an  aid  in  the 
eontroi  of  infectious  syno¬ 
vitis  caused  by  A/,  synonae 
susceptible  to  chlortetra- 
eycline. 

1.  For  ducks;  control  of  fowl 
cholera  caused  by  Pat- 
trurrUa  muttoeida  lusap- 
tible  to  chlortetracycline. 

X  For  chickens;  as  an  aid  in 
the  control  of  chronic  res¬ 
piratory  disease  (CRD) 
or  air-sac  infection  caused 
by  M.  ttMittptieum  and 
Jitchttithia  ctM  sttscepti- 
ble  to  chlortetracycline. 


Not  to  be  fed  to  laying  chick¬ 
ens  at  levels  over  100  g/ton. 


Do  not  feed  to  turkeys  pro¬ 
ducing  eggs  for  human  con¬ 
sumption. 


Feed  (or  not  more  than  21  d  as 
sole  ration.  Not  far  dneks 
producing  eggs  far  bnnum 
eonsnmptiOB. 

Not  to  be  fed  to  laying  chick¬ 
ens. 
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Chk)rt0(ncjeUii6  tn  Oombisatioci  in  Indic^tioDS  for  use  Limitations  Spoonc 

gramsperun  gramspertcn 


Ot)«0. 


W500. 


_ 1,  For  turkey  poults  not  over 

4  weeks  old;  aid  in  reducing 
mortality  due  to  paraty- 
pboid  caused  by  SmmocUa 
typhimurium. 


2.  Swine;  as  an  aid  in  reducing 
shedding  of  leplotpirae;  as  an 
aid  in  reducing  the  abortion 
rate  of  breeding  swine  and 
the  mortality  rate  of  new¬ 
born  pigs  when  leptospirosis 
is  present. 

1.  For  chickens;  as  an  aid  in 
the  reduction  of  mortality 
due  to  E.  eoli  infections  sus¬ 
ceptible  to  such  treatment. 


2.  For  turkeys;  as  an  aid  in  the 
control  of  blue  comb  (rrans- 
missible  enteritis). 


In  low  calcium  feed  containing 
1  pet  total  calcium  from  cal¬ 
cium  sulfate;  as  chlortetra- 
cycline  hydrochloride.  Do 
not  feed  to  ttukeys  pro¬ 
ducing  eggs  for  human 
consumption. 

To  be  fed  for  14  d  as  sole  medi¬ 
cation;  as  chlortetracycline 
hydrochloride. 


Not  to  be  fed  to  laying  chick¬ 
ens;  as  chlortetracycline 
hydrochloride;  in  feed  con¬ 
taining  0.8  pet  dietary  cal¬ 
cium;  not  to  be  fed  contin¬ 
uously  for  more  than  5  d; 
withdraw  24  h  before  slaugh¬ 
ter. 

Do  not  feed  to  turkey  pro¬ 
ducing  eggs  for  human  coit-  I 

sumption. 


Tablk  II. — In  feed  supplements 


Combtnatkm  in 

ChlortetracycUne  milligrams  per  Indications  for  use  Limitations  Spoosor 

bead  per  day 


Mniigrains  per 
poondafbody 
weight  per  day: 

a)  0.^. . 


(iii  5.0. 


w  10. 


Milligrams  per  bead 
per  day: 

(iv)  80 . . 


(v)  350 .  Sulfametharine 

350. 


For  beef  cattle;  control  of 
active  infections  of  anaplas- 
mosis. 

For  beef  cattle;  aid  in  the 
elimination  of  the  carrier 
state  of  anaplasmosis. 


1.  For  beef  cattle;  treatment 

of  bacterial  pneumonia 
and  shipping  fever  com¬ 
plex  causkl  by  organisms 
susceptible  to  chlortetra¬ 
cycline. 

2.  For  calves;  treatment  of 

bacterial  enteritis  caused 
by  organism  susceptible 
to  chlortetracycline. 

3.  For  sheep;  treatment  of 

bacterial  enteritis  and 
bacterial  pnuemonia 
caused  by  organisms  sus¬ 
ceptible  to  chlortetracy¬ 
cline. 


For  sheep;  aid  in  reducing  the 
incidence  of  vibrionic  abor¬ 
tion  in  breeding  sheep. 

For  beef  cattle;  aid  in  the 
maintenance  of  weight  gains 
in  the  presence  of  respira¬ 
tory  disease  such  as  shipping 
fever. 


Feed  continuously;  withdraw 
48  h  before  slaughter. 

Feed  for  60  d;  for  use  in  the 
carrier  state  only;  not  to  be 
fed  within  10  d  of  slaughter. 
Labeling  shall  include  a 
statement  that  a  positive 
complement-fixation  test  at 
conclusion  of  a  60<1  feeding 
period  does  not  necessarily 
establish  that  anaplasmosis 
carrier  state  is  still  active. 
To  positively  establish  that 
the  carrier  state  has  been 
eliminated,  inject  blood 
from  a  suspectM  carrier  into 
a  splenectomized  (suscepti¬ 
ble)  caU. 

Treat  for  not  more  than  2 
weeks;  withdraw  5  ds  be¬ 
fore  slaughter. 


Treat  in  divided  daily  doses 
for  not  more  than  5  d;  with¬ 
draw  24  h  before  slaughter. 

Treatment  for  enteritis  should 
not  exceed  7  d. 


Feed  continuously  during 
pregnancy. 

Feed  for  28  d;  withdraw  7  d 
before  slaughter. 


I 


s  558.145  [Revoked] 

7.  By  revoking  S  558.145  Chlortetra¬ 
cycline,  procaine  penicillin,  and  sulfa¬ 
methazine. 

§  558.155  [Revoked] 

8.  By  revoking  {  558.115  Chlortetra¬ 
cycline,  procaine  penicillin,  and  sulfa- 
thiazole. 

9.  By  amending  S  558.175  by  revising 
paragraph  (e)  (2)  (ii)  as  follows; 


§  558.175  Clopidol. 

•  •  •  •  • 

(e)  *  *  • 

(2)  •  •  • 

(ii)  Amount  per  ton.  113.5  grama 
(0.0125  percent)  clopidol  with  200 
grrams  chlortetracycline. 

(o)  Indications  for  use.  Aid  in  the 
prevention  of  cocidiosis  caused  by 
Eimeria  tenella,  E.  necatrix,  E.  acervw- 
lina,  E.  maxima,  E.  mivati,  and  E.  brw~ 
netti  and  as  provided  in  §  558.128,  Table 
I. 
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(b)  Limitations.  Feed  continuously  as 
sole  ration  from  the  time  chicks  are 
placed  in  fioor  pens,  up  to  21  days  old; 
not  to  be  fed  to  laying  chickens. 

10.  By  amending  §  558.195(g)  (i)  by 
revising  the  entry  in  the  table  for  com¬ 


binations  with  chlortetracycline  to  read 
as  follows: 

§  558.195  Deeoquinate. 

*  •  •  •  • 

(g)  •  *  • 

(!)•*• 


Deeoquinate  in  Combination  in  Indications  for  use  Limitations  Sponsor 

grams  per  ton  grams  per  ton 


27.2  (0.003  percent) 


Chlortetracyciine 

200. 


Broiier  chickens;  ^  an  aid  in 
the  prevention  of  eoccidiosis 
caused  by  Eimeria  teneUa, 
E.  ntcatriz,  E.  aeervulina, 
E.  mifoti,  E.  maxima,  and 
E.  bruiutti;  and  as  provided 
in  sec.  558.128,  table  I. 


Do  not  fe^  to  laying  chickens; 
as  chlortetracycline  hydro¬ 
chloride  provided  by  No. 
010042  in  sec.  510.600(c)  of 
this  chapter. 


011801 


•  ••«••• 

11.  By  amending  §  558.225  in  praagraph  (e)  (1)  by  revising  the  text  regarding 
chlortetracycline  and  oxy tetracycline  in  the  table  under  item  (ill)  to  read  as 
follows: 

§  558.225  Diethylstilbestrol. 

*  •  •  •  • 

(e)  *  •  * 

(1)  •  •  * 


Dlethylstilbestrol  Combination  in 

in  milligrams  per  milligrams  per  Indications  for  use  Limitations  Sponsor 

bead  per  day  head  per  day 


(iii) 


Milligrams  per 
IKtund  of  body 
weight  per  day: 
Chlortetra- 
cycline  0.5. 


Chlortctra- 
cycline  10. 


Fattening  of  beef  cattle;  con¬ 
trol  jf  active  infections  of 
anaplasmosis. 


Fattening  of  beef  cattle;  treat¬ 
ment  of  bacterial  pneu¬ 
monia  and  shipping  fever 
complex  caused  by  orga¬ 
nisms  susceptible  to  chlor- 
letracycline. 


Beef  cattle  over  1,500  lb  in 
weight;  feed  in  not  less  than 
1  lb  of  feed:  withdraw  7  d 
before  slaughter;  do  not  feed 
to  breeding  or  dairy  animals. 

Beef  cattle;  treat  for  not  more 
than  2  weeks;  withdraw  7  d 
before  slaughter. 


§  558.274  [Amended] 

12.  By  amending  §  558.274  Hygromycin 
B  in  the  table  in  paragraph  (e)(1)  by 
deleting  from  items  (i)  and  (ii)  the  line 
items  “Chlortetracycline  100  to  200.” 

13.  By  amending  §  558.450  by  adding 
new  paragraph  (c)  (3)  in  paragraph 
(e),  by  revising  Table  I,  deleting  Table 
n,  and  and  redesignating  Table  III  as 
Table  n,  to  read  as  follows: 

§  558.450  Oxytelracyclino. 

*  «  «  «  * 

(c)  •  *  * 

(3)  When  controlling  poultry  disease 
outbreaks,  feed  continuously  at  the  first 
clinical  signs  of  the  disease  or  when  ex¬ 


perience  indicates  the  disease  may  be 
a  problem.  Administer  for  7  through  14 
days.  Medication  may  be  repeated  or 
administered  continuously  during  peri¬ 
ods  of  exposure.  The  dosage  ranges  per¬ 
mitted  provide  for  different  levels  based 
on  the  severity  of  the  infection.  The 
higher  level  is  indicated  in  severe  infec¬ 
tions.  Consult  a  poultry  diagnostic  lab¬ 
oratory  or  a  poultry  pathologist  to  de¬ 
termine  the  diagnosis  and  advice  regard¬ 
ing  the  optimal  level  of  the  drug  where 
ranges  are  permitted. 

«  *  •  «  • 

(e)  Conditions  of  use.  (1)  It  is  used 
as  follows: 


Table  I. — In  complete  chicken  and  turkey  feed 


Oiytctracycline  Combination  in  Indications  for  u.se  Limitations  Spemsor 

In  grams  per  ton  grams  per  ton 


(1)100  to  200. _ _ _ _ _  1.  Chickens;  aid  in  the  control  Not  for  chickens  producing 

of  fowl  cholera  caused  by  e^gs  for  human  eonsump- 
Pasturella  multocida.  tion.  Withdraw  3  d  before 

slaughter. 

2.  Chickens;  aid  in  the  control . do _ _ 

of  infectious  synovitis 
caused  by  Afycoplasma 
tynoviat  susceptible  to  - 
oxytetracycline. 

(B)  200 . _ _ _ _ 1.  Turkeys;  control  of  infee-  As  mono-alkyl  (C-8 — C-18) 

tious  synovitis  caused  by  trimethylammonlum  oiy- 
Mycoplatma  tynovia  sus-  tetracycline, 
cc'ptible  to  oxytetracy- 
cline. 
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OxytfitracycIlM  Combin&tion  In  Indication!!  for  use  I.iinilu'ioris  S()onMr 

in  grams  per  Urn  grains  per  ton 


OD200 


cut)  200-400. 


Moncnsin  'K)  to 
110. 


Nequinate  IS  !6 
(0  002  pcU. 


(iv>  "kTO. 


i  Chickens:  prevention  of 
avian  infectious  ticpatius: 
prevention  and  control  of 
Kimrria  Irriflla,  cau.se  of 
cecal  coccidiosis. 


CliiekeiLs:  prevention  of  com¬ 
plicated  chronic  respiratory 
disease  (air-sac  infection) 
and  control  of  complicated 
chronic  respiratory  mortal¬ 
ity  and  severity  during  out¬ 
breaks. 

Broiler  chickens;  for  the  con¬ 
trol  of  complicated  chronic 
respiratory  disease  (C  UI) 
or  air-sac  infection)  ctnised 
by  Mycoplasma  gallisrpticum 
and  Fjidierickia  coli;  and  as 
an  aid  in  the  prevention 
of  coccidiosis  caused  by 
I'.nniria  ntcalrit,  tinella, 
/■  acirrulina  K.  bruntUi, 
viipati,  atid  /■’.  viaxima. 

Broiler  or  fryer  chickens;  as 
an  aid  in  prevention  of 
!Oi-cidiosis  caused  by  /•’. 
Irntlia,  !•:.  nictarix,  K.  occr- 
ruliiia,  K.  niazima,  K.  bru- 
iiilti  and  K.  mivati.  For  con¬ 
trol  of  complicated  chronic 
respiratory  disea.se  (air-sac 
infis-tions),  infectious  .syn¬ 
ovitis,  and  treatment  of 
tiUie  comb  (nonsjtecilic  in- 
fts  tious  enteritis). 

1.  Broih'r  chickens;  as  an  aid 

in  the  reduction  of  nior- 
tatity  due  to  air-sacculitis 
(air-Site  inft'ction)  caused 
by  Kschtrichia  coli  sensi¬ 
tive  to  oxy tetracycline. 

2.  Turkeys;  as  an  aid  in  the 

control  of  bluecomb 
(transmissible  enteritis). 


As  mono-alkyl  (C-8 — 0-l8» 
trlmclhylammonium  oxy- 
tetracycline  in  low-calcium 
feed  containing  0.18  pet  to 
0.55  ix;t  dietary  calcium;  not 
to  Ire  fed  continuously  for 
more  than  5  d;  low-calcium 
feeds  may  be  fed  for  a  total 
of  3  5-d  ireriods  through  the 
1st  10  wtsrks  of  life  with  an 
interim  period  of  5  d 
b(!lween  each  low-calctum 
feeding.  Not  to  be  fed  to 
laying  clhckens. 

As  mono-alkyl  (C-8— C-18)  . 
trimethyl  ammonium  oxy- 
tetracycliiie. 


Withdraw  72  h  before  slaugh-  tyX)08# 
ter;  do  not  feed  to  laying 
chickens;  feed  continuously 
as  sole  ration;  as  monensin 
sodium. 


As  mono-alkyl  C-8— C-18  tri- 
methyl  ammonium  oxytet- 
racycline 


Feed  for  5  d  as  sole  ration;  treat  (XH)0fi# 
at  first  clinical  signs  of  dis¬ 
ease;  do  not  feed  to  laying 
hens;  withdraw  24  h  before 
slaughtef. 


14.  By  amending  §  558.513  by  revising 
paragraph  (f)(l>  (111)  and  (Iv)  as 

follows: 

§  558.5 IS  Rolienidine  liydroohloride. 

•  •  •  «  « 

(f)  *  »  • 

(!)••• 

(iii)  Amount  per  ton.  Robenidine  hy¬ 
drochloride.  30  grams  (0.0033  percent) 
plus  chlortetracycline  100  to  200  grams. 

(a)  Indications  for  use.  As  an  aid  in 
the  prevention  of  coccidiosis  caused  by 
Eimeria  mivati,  E.  brunetti,  E.  tenella,  E. 
acervulina,  E.  maxima,  arid  E.  necatrix; 
as  an  aid  in  the  control  of  infectious 
synovitis  caused  by  Mycoplasma  synovia 
susceptible  to  chlortetracycline. 

(b)  Limitations.  For  broiler  or  fryer 
chickens  only;  withdraw  5  days  before 
slaughter;  do  not  feed  to  layers;  feed 
continuously  as  sole  ration;  as  chlor¬ 
tetracycline  hydrochloride  provided  by 
No.  010042,  §  510.600(c)  of  this  chapter. 

(iv)  Amount  per  ton.  Robenidine  hy¬ 
drochloride  30  grams  (0.0033  percent) 
plus  chlortetracycline  200  to  400  grams. 


(a)  Indications  for  use.  As  an  aid  In 
the  prevention  of  coccidiosis  caused  by 
Eimeria  mivati,  E.  brunetti.  E.  tenella, 
E.  acervulina,  E.  maxima  and  E.  neca¬ 
trix;  as  an  aid  in  the  control  of  chronic 
respiratory  disease  (C7RD)  or  air-sac  In¬ 
fection  caused  by  Mycoplasma  gallisepti- 
cum,  and  Escherichia  coli  susceptible  to 
chlortetracycline. 

(b)  Limitations.  Withdraw  5  days  be¬ 

fore  slaughter;  do  not  feed  to  layers; 
feed  continuously  as  sole  ration;  as 
chlortetracycline  hydrochloride  provided 
by  No.  010042.  §  510.600(c)  of  this 

chapter. 

«  *  •  «  « 

14.  By  amending  §  558.680  (e)  (1)  by 
revising  the  text  In  items  (i)  and  (11)  d 
the  table  for  combinations  with  chlor¬ 
tetracycline,  as  follows ; 

§  558.680  Zoalone. 

•  •  •  •  • 

(e)  •  •  • 

(!)••• 
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Zoalene  in  gi'ams  Combinfttion  in  Indications  for  use  Limitations  Sponsor 

grams  per  ton  frams  per  ton 


(i)  36.3  to  113.8  (0.004  . . . . . 

pet  to  0.0125  pet). 

Chlortetracycline  Replacement  chickens;  as  an  Not  to  be  fed  to  laying  chickens;  as  chlortetracycline  hydrochloride;  in  complete  feed  only; 

100  to  200.  aid  in  the  control  of  infec-  grower  ration  not  to  be  fed  to  birds  14  weeks  old;  as  follows — 

tious  synovitis  caused  by  - 

Mycoplasma  synovia  suscep-  Growing  conditions  Starter  ration  (Grams  per  ton)  Grower  ration  (Grams  per  ton) 

tible  to  chlortetracycline;  de-  - 

velopment  of  active  imniun-  Severe  exposure _ 113.5  (0.0125  pet) _ _  75.4-113.5  (0.0083  pct-0.0125  pet) _ 

ity  to  coceidiosis.  Light  to  moderate  75.4-113.5  (0.0083  pct-0.0125  pet)..  36.3-75.4  (0.004  pct-0.0083  pet) _ 

exposure. 


Chlortetracycline  Replacement  chickens;  as  an  Not  to  be  fed  to  laying  chickens;  as  chiortetracycline  hydrochloride;  in  complete  feed  only; 

200.  aid  in  the  control  of  chronic  (grower  ration  not  to  be  fed  to  birds  over  14  weeks  old;  as  follows — 

respiratory  disease  (CRD)  - 

or  air  sac  irrfection  caused  by  Growing  conditions  Starter  ration  (Grams  per  ton)  Grower  ration  (Grams  per  ton) 

M.  gallisepticum  and  Ksche - 

riehia  eoli  susceptible  to  Severe  exposure .  113.5  (0.0125  pet)  75.4-113.5  (O.CX)83  pct-0.0125  pet) 

chlortetraeycline;  develoiv  Light  to  moderate..  75.4-113.5  (0.0083  pct-0.01-2.5  pet)  36.3-74.5  (0.004  pct-0.0083  pet) 

ment  of  active  immunity  to - 

coceidiosis. 


OS)  113.5  (0.0125  pet) . - . - - - - - - - -  ..  .  ..  _ _ _ 

Chlortetracycline  Broiler  chickens;  as  an  aid  in  Not  to  he  fed  to  laying  elikkens;  as  chlortetracycline  hydrochloride. 

200.  the  control  of  chronic  respi¬ 

ratory  disease  (CRD)  or  air- 
sac  infection  caused  by  My¬ 
coplasma  gallisepticum  and 
Escherichia  coli  susceptible 
to  chlortetracycline;  preven¬ 
tion  and  control  of  coceidiosis. 


Interested  persons  may,  on  or  before 
January  19,  1978,  submit  to  the  Hearing 
Clerk  (HPC-20),  Food  and  Drug  Ad¬ 
ministration,  Rm.  4-65,  5600  Fishers 
Lane,  Rockville,  Md.  20857,  written  com¬ 
ments  regarding  this  proposal.  Four 
copies  of  all  comments  shall  be  sub¬ 
mitted,  except  that  individuals  may  sub¬ 
mit  single  copies  of  comments,  and  shall 
be  identified  with  the  Hearing  Clerk 


docket  number  found  in  brackets  in  the 
heading  of  this  dociunent.  Received 
comments  may  be  seen  in  the  above 
office  between  the  hours  of  9  a.m.  and 
4  p.m.,  Monday  through  Friday. 

Note. — The  Food  and  Drug  Administra¬ 
tion  has  determined  that  this  document  does 
not  contain  a  major  proposal  requiring 
preparation  of  an  economic  impact  state¬ 
ment  under  Executive  Order  11821  (as 


i 


amended  by  Executive  Order  11949)  and 
OMB  Circular  A-107.  A  copy  of  the  economic 
Impact  assessment  Is  on  hie  with  the  Hearing 
Clerk,  Food  and  Drug  Administration. 

Dated:  October  14, 1977. 

C.  D.  Van  Houweling, 
Director,  Bureau  of  Veterinary, 

Medicine. 

[FR  Doc.77-30563  Filed  10-17-77:3:08  pm] 
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NOTICES 


[4110-03] 

DEPARTMENT  OF  HEALTH, 
EDUCATION,  AND  WELFARE 

Food  and  Drug  Administration 

[Docket  No.  77N-0316I 

PFIZER,  INC.,  ET  AL 

Tetracycline  (Chlortetracycline  and  Oxy- 
tetracycline)-Containing  Premixes;  Op¬ 
portunity  for  Hearing 

AGENCY:  Poed  and  Drug  Admiukstra- 
tion. 

ACTION:  Notice. 

SUMMARY:  Tliis  is  a  notice  of  opportu¬ 
nity  for  a  hearing  on  the  proposal  by  the 
Director  of  the  Bureau  of  Veterinary 
Medicine  to  withdraw  approval  of  new 
animal  drug  applications  (NADA’s)  for 
tetracycline  (clilor tetracycline  and  oxy- 
tetracycline)  -containing  premixes  in¬ 
tended  for  certain  uses  in  animal  feed 
on  the  grounds  that  (1)  new  evidence 
shows  that  the  tetracycline-containing 
'  products  have  not  been  shown  to  be  safe 
for  widespread  sub  therapeutic  use  as  re¬ 
quired  by  section  512(e)(1)(B)  of  the 
Federal  Food,  Drug,  and  Cosmetic  Act 
(21  U.S.C.  360b(e)(l)(B))  and  §  558.15 
(21  CFR  558.15)  ;  (2)  certain  applicants 
have  failed  to  establish  and  maintain 
records  and  make  reports  as  required  by 
.section  512(e)(2)(A)  of  the  act  (21 
U  S.C.  360b(e)  (2(A) )  and  §  558.15;  and 
1 3)  new  evidence  shows  tliat  tliere  Is  a 
lack  of  substantial  evidence  that  tetra¬ 
cycline-containing  premixes  are  effective 
for  certain  subtreapeutic  uses  under  sec¬ 
tion  512(e)(1)(C)  of  the  act  (21  U.SC. 
330b(e) (1) (C) ). 

DATES:  Written  appearances  requesting 
a  hearing  must  be  submitted  by  Novem¬ 
ber  21,  1977;  data  and  analysis  upon 
wliich  a  request  for  a  hearing  replies 
must  be  submitted  by  January'  19,  1978. 

ADDRESS:  Written  appearances  and 
data  and  analysis  to  the  Hearing  Clerk 
tHFC-20),  Pood  and  Drug  Administra¬ 
tion.  Rm.  4-65,  5600  Fishers  Lane.  Rock¬ 
ville,  Md.  20857. 

FOR  FURTHER  INPORM.\TION  CON- 
T.4.CT: 

Gerald  B.  Guest,  Bm’.eau  of  Veterinary 
Medicine  (HFT-100),  Food  and  Drug 
Administration.  Department  of  Health, 
Education,  and  Welfare.  5600  Fishers 
Lane,  Rockville,  Md.  20857,  301-443- 
4313. 

SUPPLEMENTARY  INFORMATION; 

Related  Actions 

In  a  notice  published  elsewhere  m  this 
issue  of  the  Federal  Register,  the  Direc¬ 
tor  of  the  Bureau  of  Veterinary  Medi¬ 
cine  is  proposing  to  delete  certain  pro¬ 
visions  that  provide  for  the  subtherapeu- 
tic  use  of  tetracycline  (chlortetracycline 
and  oxytetracycline)  in  animal  feeds  by 
amending  g  510.515,  Animal  feeds  bear¬ 
ing  or  containing  new  animal  drugs  sub¬ 
ject  to  the  provisions  of  section  512(ni 
of  the  act  (21  CFR  510.515);  §  558  15. 
Antibiotic,  nitrofuran,  and  sulfonamide 


drugs  in  the  feed  of  animals  (21  CFR 
558.15) ;  §  558.55,  Amprolium  (21  CFR 
558.55) ;  §  558.58,  Amprolium  and  etho- 
pabate  (21  CFR  558.58) ;  S  558.105,  Bu- 
quinolate  (21  CFR  558.105) ;  §  558.128, 
Chlortetracycline  (21  CFR  558.128)  ; 
§  558.145,  Chlortetracycline,  procaine 
penicillin,  and  sulfamethazine  (21  CFR 
558.145) ;  §  558.155,  Chloretracycline, 

procaine  pencilhn,  and  sulfathiazole  (21 
CFR  558.155) ;  §  558.175,  Clopidol  (21 
CFR  558.175) ;  §  558.195,  Decoquinate 
(21  CFR  558.195) ;  §  558.225,  DiethylstU- 
bestrol  (21  CFR  558.225) ;  §  558.274,  Hy- 
gromycin  B  (21  CPTl  558.274) ;  §  558.450, 
Oxytetracycline  (21  CFR  558.450) ; 
§  558.515,  Robenldine  hydrochloride  (21 
CFR  558.515) ;  and  §  558  680,  Zoalene 
(21  CPR  558.680). 

Discussion 

Since  the  Director’s  discussion  of  the 
Issues  involved  in  this  matter  Is  neces¬ 
sarily  detailed,  he  is  setting  forth,  for 
the  reader’s  convenience,  an  outline  of 
the  discussion  as  follows: 

I.  The  Drugs 
n.  Introductiow 

A.  Regulatory  Background. 

B.  Safety  Concerns. 

III.  Summary  of  the  Argument 

IV.  3tvdie,s  Relevant  to  Human  and  Animal 
Health  Safety  Critesia 

A.  Transfer  of  Drug  Resistance  (Criterion 
1);  The  Pool  of  R-Pla.smid-Bearing  Orga- 
QLsnLs  Is  Increasing. 

1.  Background. 

2.  Criterion. 

3.  Studies  relevant  to  transfer  of  Drug 
Resistance. 

(a)  R-plasmid-bearlng  E.  coU  develop  In 
domestic  animals  that  are  fed  subtherapeu- 
tlc  levels  of  antibiotics,  including  tetracy¬ 
cline. 

(b)  E.  coli  contribute  their  R-plasmlds  to 
man  through  several  mechanisms. 

(I)  Direct  contact  with  animals. 

(II)  Contact  with  E.  eoh -contaminated 
food 

(ill)  Widespread  presence  in  the  environ¬ 
ment 

(c)  R-plasmid-bearing  human  and  animal 
strains  of  bacteria  overlap. 

(I)  Epidemiological  investigations — E  coH 
serotj-ping. 

(II)  Direct  Ingestion  evidence. 

(ill)  In  vivo  studies  show  that  B-plasmlds 
transfer  from  E.  coli  to  pathogens. 

(Iv)  R-plasmld  compatibility  studies 

(V)  Hazards. 

4  Director's  conclusions. 

B  Shedding  and  Resistance  Characteristics 
of  SalmonelJa  (Criterion  2) . 

1.  Background. 

2.  Criterion. 

(a)  Shedding 

(b)  Resistance  characteristics . 

3.  Industry  studies  In  chickens  on  the  ef¬ 
fects  of  subtherapeutlc  tetracycline  u.se  In 
animal  feed. 

(a)  American  Cyanamid  CX> 

(i)  Experimental  design.  • 

(ii)  Summary. 

(ill)  Director's  analysis. 

(b)  Rachelle  Laboratories,  Inc 

<i)  Experimental  design 

(it)  Summary  and  the  Director’s  analysts. 

(ci  Pfizer,  Inc. 

(li  Experimental  design. 

(ii)  Summary. 

(Hit  Director  s  analysis. 


(d)  Director's  conclusions. 

4.  Industry  studies  In  swine  on  the  effects 
of  subtherapeutlc  tetracycline  use  In  animal 
feed. 

(a)  Tetracycline  alone. 

(1)  Experimental  design. 

(il)  Summary  and  the  Director's  analysis. 

(b)  Tetracycline  In  combination  with  sul¬ 
fonamides  and  penicillin. 

(1)  Experimental  design. 

(U)  Summary  and  the  Director's  analysis. 

(c)  Director’s  conclusions. 

5.  Industry  studies  In  cattle  on  the  effects 
of  subtheri.peutlc  tetracycline  use  In  animal 
feed. 

(a)  Studif's  of  tetracycline  and  tetracycline 
combinations  in  cattle  and  calves. 

(I)  Experimental  design. 

(II)  Summary. 

(ill)  Director's  analysis. 

(b)  Director’s  conclusions. 

6.  Information  from  other  studies  relating 
to  Salmonella  and  E  coli  antibiotic  resist¬ 
ance. 

(a)  Surveys. 

(I)  Neu,  Cherubin,  Longo,  Flouten,  and 
Winter  studies. 

(II)  CDC  reports. 

(III)  American  Cyanamid  survey. 

(Iv)  Other  surveys — of  Salmonella  resist¬ 
ance. 

(b)  Feeding  studies. 

( 1 )  Chlcken.s. 

(ii)  Swine. 

(ill)  little. 

(c)  Director's  analysis. 

7.  Director’s  conclusions 

C.  Compromise  of  Therapy  (Criterion 
2(c) ). 

1.  Background  and  criterion. 

2.  Questions  raised  by  FDA-funded  re¬ 
search  and  literature  studies. 

(a)  Experimental  design. 

(b)  Director's  analysis. 

3.  Comproml.se  of  therapy  studies  in 
chickens. 

(a)  Pfizer  study. 

(b)  American  Cyanamid  study. 

4.  Compromise  of  therapy  studies  in  swine, 
(a)  Diamond  Shamrock  Study  No.  1. 

(h)  Diamond  Shamrock  Study  No.  2. 

(c)  Pfizer  study. 

(d)  American  Cyanamid  study. 

5.  Compromise  of  therapy  study  In  cattle 

(a)  Diamond  Sliamrock  study. 

(b)  Pfizer  study. 

(c)  American  Cyanamid  study. 

6.  Director’s  conclusions. 

7.  Optimal  level  of  effectiveness  (.Animal 
Health  Criterion  4) . 

D  Pathogenicity  (Criterion  3) . 

1.  Background  and  Criterion. 

2.  Walton  study. 

*  3.  Falkow  study. 

(a)  In  vitro  transfer. 

(b)  In  vivo  transfer 

4  Questions  raised  by  other  studies. 

5.  Director’s  conclusions. 

E.  Tissue  Residues  (Criterion  4). 

1.  The  criterion. 

2.  Background. 

3.  American  Cyanamid  study 

(a)  Experimental  design. 

(b)  Summary. 

(c)  Director’s  analysis. 

4.  Literature  sitrvey. 

5.  Director's  conclusions. 

V,  Effectiveness 

A.  Oxytetracycline. 

B.  Chlortetracycline. 

1.  Roche  Premixes. 

2.  American  Cyanamid  and  Napco  pre¬ 
mixes. 

3.  American  Cyanamld’s  chlortetracyclln* 
and  vitamin  products. 

4  Ralston  Purina  premix. 

C.  Director’s  conclusions. 
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VI.  Conclusion 
I.  The  Drugs 

The  generic  names  are  chlortetracy- 
cline  as  chlortetracycline  hydrochloride, 
and  oxytetracycline  as  the  mono-alkyl- 
trimethyl-ammonium  salt. 

The  dosage  form  is  feed  premix. 

The  following  companies  hold  or  have 
effective  approvals  for  premixes  which 
contain  chlortetracycline  or  oxytetracy¬ 
cline  and  are  subject  to  the  provisions 
of  this  notice : 

NADA— 8-696;  TM-5  Antibiotic  Feed  Supple¬ 
ment  (Oxytetracycline),  Pfizer,  Inc.,  235 
E.  42d  St.,  New  York,  N.T.  10017. 

NADA  8-804;  TM-IO;  Terramycin  Animal 
Mix;  Terramix-10  (oxytetracycline),  Pfizer, 
Inc. 

NADA  9-770;  Stilbestrol-Oxytet  Premix  (dl- 
ethylstllbestrol  and  oxytetracycline), 
Pfizer,  Inc. 

NADA  11-661;  Tran-Q  Plus  Terramycin  Pre¬ 
mix  (oxytetracycline  and  hydroxyzine  hy¬ 
drochloride)  ,  Pfizer,  Inc. 

NADA  13-470;  TM-10  Premix  (oxytetracy¬ 
cline),  Pfizer,  Inc. 

NADA  35-017;  DES  Premix  (diethylstilbes- 
trol  and  chlortetracycline),  Thompson- 
Hayward  Chemical  Co.  P.O.  Box  2383, 
Kansas  City,  Kans.  66110. 

NADA  35-688;  AUREO  SP-250  (chlortetracy¬ 
cline,  sulfamethazine,  penicillin),  Ameri¬ 
can  Cyanamid  Co.,  P.O.  Box  400,  Princeton, 
N.J.  08640. 

N.ADA  36-361;  AMPROL  PLUS  WITH  CTC 
( amprollum,  ethopabate,  chlortetracy¬ 
cline),  American  Cyanamid  Co. 

NADA  38-654;  Custom  Beef  Premix  No.  6 
(diethylstUbestrol  and  oxytetracycline). 
Dale  Alley  Co.,  P.O.  Box  444,  222  Sylvanle 
St.,  St.  Joseph,  Mo.  64502. 

NADA  37-541;  Falstaff  Beef  Fortifier  B  (di- 
ethylstilbestrol  and  chlortetracycline) ,  Na¬ 
tional  Oats  Co.,  East  St.  Louis,  Mo.  62205. 
NADA  38-509;  Vitality  Freedlot  Premix  (di- 
ethylstllbestrol  and  chlortetracycline), 
Texas  Nutrition  &  Service  Co.,  Fort  Worth, 
Tex.  76108. 

NADA  39-077;  CSP-250  (chlortetracycline, 
sulfathiazole,  peniciUin),  Diamond  Sham¬ 
rock  Chemical  Corp.,  Nutrition  &  Animal 
Health  Div.,  1100  Superior  Ave.,  Cleveland, 
Ohio  44114. 

NADA  44-795;  Custom  Beef  Fortifier  B  (di- 
ethylstilbestrol  and  chlortetracycline) ,  Fal- 
stafl  Brewing  Corp. 

NADA  46-699;  Nopco  CTC  4/SS  (chlortetra¬ 
cycline,  sodium  sulfate).  Diamond  Sham¬ 
rock  Chemical  Co.;  Nopoco  CTC  6.66/SS 
(chlortetracycline,  sodium  sulfate).  Dia¬ 
mond  Shamrock  Chemical  Co.;  Nopco  CTC 
10,  25,  50,  100  (chlortetracycline).  Diamond 
Shamrock  Chemical  Co. 

NADA  48-760;  Deravet  (chlortetracycline), 
American  Cyanamid  Co. 

NADA  48-761;  Aueromycin  Feed  Premixes 
(chlortetracyclme) ,  American  Cyanamid 
Co. 

NADA  48-762;  Aureomycln  Crumbles  with 
Vitamins  (chlortetracycline),  American 
Cyanamid  Co. 

NADA  48-763;  Aureomycln  Premix  (chlortet¬ 
racycline)  ,  American  Cyanamid  Co. 

NADA  49-181;  Spence  Special  Swine  Premix; 
ARK-LA  Special  Swine  Premix  (chlortet¬ 
racycline),  Hoffman-La  Roche,  Inc.,  Nut- 
ley,  N.J.  07110. 

NADA  49-287;  CTC  Premix  (chlortetracyc¬ 
line,  Rachelle  Laboratories,  Inc.,  700 
Henry  Ford  Ave.,  P.O.  Box  2029,  Long 
Beach,  Calif.  90801. 

NADA  65-006;  Klortet  10;  Klortet  50  (chlor¬ 
tetracycline),  Dawes  LaboratOTles,  Inc.,  450 
State  St.,  Chicago  Heights,  HI.  60411. 
NADA  65-020;  Micro  CTC  100  (chlortetra¬ 
cycline)  ,  Diamond  Shamrock  Chemical  Co. 


NADA  65-052;  NOPCO  CTC-50  (chlortetra¬ 
cycline),  Dl8uncmd  Shamrock  Chemical  Oo. 
NADA  66-338;  CTC  Peed  Orade  (chlortetra¬ 
cycline).  Cortex  Chemicals  S.PA. 

NADA  91-668;  Chlorachel  260;  Super  Chlo- 
rachel  260  (chloretracycline,  sulfameth¬ 
azine,  penicillin),  Rachelle  Laboratories, 
Inc. 

DESI  0-035;  Purina  Aureomycln  Etts  Medi¬ 
cated  (chlortetracycline),  Ralston  Purina 
Co.,  Checkerboard  Square.  St.  Louis,  Mo. 
63188. 

Under  section  108tb)  (2)  of  the  Animal 
Drug  Amendments  of  1968  (Pub.  L.  90- 
399) ,  any  approval  of  a  new  animal  drug 
granted  prior  to  the  effective  date  of  the 
amendments,  whether  through  approval 
of  a  new  drug  application,  master  file, 
antibiotic  regulation,  or  food  additive 
regulation  continues  in  effect  until  with¬ 
drawn  in  accordance  with  the  provisions 
of  section  512  of  tlie  Federal  Food,  Drug, 
and  Cosmetic  Act  (21  U.S.C.  360b).  Many 
such  approvals  were  issued  long  ago,  and 
some  may  never  have  been  used  by  the 
holder  of  the  approval.  Consequently,  the 
current  files  of  the  Food  and  Drug  Ad¬ 
ministration  (FDA)  may  be  incomplete 
and  may  fail  to  reflect  the  existence  of 
some  approvals.  Also,  many  approvals 
have  been  withdrawn  by  other  agency 
actions,  e.g.,  FDA’s  rule  making  proce¬ 
dure  published  in  the  Federal  Register 
of  February  25,  1976  (41  PR  8282) .  The 
burden  of  coming  foi*ward  with  docu¬ 
mentation  of  unrecorded  approvals  in 
such  circumstances  is  therefore  property 
placed  on  the  person  claiming  to  hold 
such  approvals  so  as  to  permit  definitive 
revocation  or  amendment  of  the  regula¬ 
tions. 

The  Director  of  the  Bureau  of  Veteri¬ 
nary  Medicine  knows  of  no  approvals 
affected  by  this  notice  other  than  those 
named  herein.  Any  person  who  intends 
to  assert  or  rely  on  such  an  approval 
that  is  not  listed  in  this  notice  shall 
submit  proof  of  its  existence  within  the 
period  allowed  by  this  notice  for  oppor¬ 
tunity  to  request  a  hearing.  The  failure 
of  any  person  holding  such  an  approval 
to  submit  proof  of  its  existence  wdthin 
that  period  shall  constitute  a  waiver  of 
any  right  to  assert  or  rely  on  it.  In  the 
event  that  proof  of  the  exitence  of  such 
an  approval  is  presented,  this  notice 
shall  also  constitute  a  notice  of  oppor¬ 
tunity  for  hearing  with  respect  to  that 
approval,  based  on  the  same  grounds  set 
forth  in  this  notice. 

II.  Introduction 
A.  regulatory  background 

Antibacterial  drugs  have  been  used  at 
subtherapeutic  levels  (lower  levels  than 
therapeutic  levels  needed  to  cure  dis¬ 
ease)  in  animal  feed  for  over  25  years. 
Growth  benefits  from  this  use  w'ere  first 
observed  when  animals  were  fed  the  dis¬ 
card  products  from  the  fermentation 
process  that  was  originally  used  in  the 
manufacture  of  chloretetracycline.  The 
precise  mechanism  of  action,  however, 
remains  unclear. 

Initially,  certain  antibiotics  for  use  in 
animal  feed,  e.g.,  chlortetracycline,  were 
regulated  imder  the  provisi<Mis  of  secti(Mi 
507  of  the  Federal  Food,  Drug,  and  Cos¬ 


metic  Act  (21  U.S.C.  357) .  Unlike  the 
basic  private  licensing  system  applicable 
to  new  drugs,  the  provisions  of  section 
507  of  the  act  created  a  public  regula¬ 
tion  or  monogi*aph  system  for  regulat¬ 
ing  these  products,  in  part  because  of 
the  complexities  in  manufacturing  the 
products  and  the  lack  of  knowledge  of 
their  chemical  structures.  Antibiotic 
residues  in  food  from  food-producing 
animals  were  then  regulated  under  the 
provisions  of  the  act  dealing  with  adul¬ 
teration  and  misbranding.  After  enact¬ 
ment  of  the  Food  Additives  Amendment 
of  1958  (Pub.  L.  85-929),  however,  resi¬ 
dues  were  principally  regulated  by  sec¬ 
tion  409  of  the  act  (21  U.S.C.  348), 
which  also  established  a  public  memo- 
graph  system  of  premarket  approval. 
Under  the  antibiotic  monograph  proce¬ 
dure,  the  pioneer  manufacturer  gener¬ 
ated  and  submitted  the  basic  safety  and 
effectiveness  data  in  an  FD  Form  5  (now 
FD-1675) .  A  regulatiCHi  was  subsequently 
published  setting  forth  the  standards  of 
identity,  strength,  quality,  and  purity, 
and  the  packaging  and  labeling  require¬ 
ments  that  the  product  must  meet.  The 
Food  and  Drug  Administratimi  approval 
of  the  same  product  made  by  another 
manufacturer  was  then  conditioned 
solely  upon  a  demonstration  that  it  met 
the  requirements  of  the  regulation,  and 
this  is  normally  accomplished  by  batch 
certification.  Section  507(c)  of  the  act 
(21  U.S.C.  357(c) ),  however,  permits  the 
agency  to  exempt  by  regulation  any  drug 
or  class  of  drugs  from  the  certification 
requirement  when  he  concludes  that  cer¬ 
tification  is  unnecessary  for  the  manu¬ 
facture  of  the  drugs.  Antibiotics  for  use 
in  animal  feeds  as  feed  ingredients  were 
exempted  from  the  certification  require¬ 
ments  in  1951  (see  the  Federal  Register 
of  April  28,  1951  (16  FR  3647)),  and 
those  for  use  as  drugs  were  exempted  in 
1953  (see  the  Federal  Register  of  April 
22,  1953  (18  FR  2335)).  These  are  now 
set  forth  in  §§510.510  and  510.515  (21 
CFR  510.510  and  510.515). 

Congress  enacted  the  Animal  Drug 
Amendments  of  1968  (Pub.  L.  90-399) 
and  consolidated  the  provisions  of  the 
act  dealing  with  the  premarket  approval 
of  drugs  intended  for  use  in  animals 
(sections  409,  505,  and  507)  into  one  new 
section,  512  (21  U.S.C.  360b),  to  regulate 
these  articles  more  efficiently  and  effec¬ 
tively  (Senate  Committee  on  Labor  and 
Public  Welfare,  Animal  Drug  Amend¬ 
ments  of  1968,  S.  Rep.  No.  1308,  90th 
Cong.,  2d  Sess.  (1968)).  This  legislation 
also  brought  the  manufacture  of  anti¬ 
biotics  under  the  private  license  system 
for  new  drugs  (id;  Hearing  on  S.  1600 
and  H.R.  3639  before  the  Subcommittee 
on  Health  of  the  Senate  Committee  on 
Labor  and  Public  Welfare,  90th  Cong., 
2d  Sess.  (1968)).  To  efficiently  accom¬ 
plish  this  change,  the  amendments  con¬ 
tained  a  transition  clause  (section 
108(b) )  which  provided  that  all  prior 
approvals  continue  in  effect  and  be  sub¬ 
ject  to  change  in  accordance  with  the 
provisions  of  the  basic  act  as  amended. 
In  summary,  all  persons  legally  market¬ 
ing  antibiotics  under  the  provisions  of 
sections  409.  505,  and  507  of  that  act  on 
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August  1,  1969,  the  effective  date  of  the 
Animal  Drug  Amendments  of  1968,  were 
considered  as  holding  the  equivalent  of 
an  approved  new  animal  drug  applica¬ 
tion:  however,  all  holders  of  such  ap¬ 
provals  are  also  subject  to  all  applicable 
requirements  of  the  act  and  regulations. 

B.  SAFETY  CONCERNS 

In  the  mid-1960’s,  FDA  became  con¬ 
cerned  about  the  safety  to  man  and  ani¬ 
mals  of  subtherapeutic  antibiotic  use:  it 
studied  the  effects  of  low'- level  subthera¬ 
peutic  feeding  of  antibiotics  for  some 
years.  The  agency  supported  research, 
held  symposia,  and  consulted  with  out¬ 
side  experts  to  review  these  nonmedical 
uses  of  antibiotics  in  animal  feeds.  Fol¬ 
lowing  a  report  issued  by  the  British 
Government  Joint  Committee  (the 
Swann  Committee)  “On  the  Use  of  An¬ 
tibiotics  in  Animal  Husbandry  and  Vet¬ 
erinary  Medicine,”  the  Commissioner  of 
Pood  and  Drugs  in  April  1970  established 
a  task  force  of  scientists,  with  consult¬ 
ants  from  government,  universities,  and 
Industry,  to  review  comprehensively  the 
use  of  antibiotic  drugs  in  animal  feeds. 
Its  conclusions  were  published  in  a  no¬ 
tice  of  proposed  rulemaking  published 
In  the  Federal  Register  of  February  1, 
1972  (37  FR  2444),  which  initiated  the 
mandatory  testing  procedure  to  resolve 
conclusively  the  issues  of  safety  sur- 
roimding  the  subtherapeutic  use  of  an¬ 
tibiotics  in  animal  feeds. 

The  principal  conclusions  of  the  task 
force  were  the  following: 

(1)  The  use  of  antibiotics  and  sulfon¬ 
amide  drugs,  especially  in  growth  pro- 
motant  and  subtherapeutic  amounts,  fa¬ 
vors  the  selection  and  development  of 
single  and  multiple  antibiotic-resistant 
and  R-plasmid-bearing  bacteria. 

(2)  Animals  that  have  received  either 
subtherapeutic  and/or  therapeutic 
amounts  of  antibiotic  and  sulfonamide 
drugs  in  feeds  may  serve  as  a  reservoir 
of  antibiotic-resistant  pathogens  and 
nonpathogens.  These  reservoirs  of  path¬ 
ogens  can  produce  human  infections. 

(3)  The  prevalance  of  multiresistant 
R-plasmid-bearing  pathogenic  and  non- 
pathogenic  bacteria  in  animals  has  in¬ 
creased  and  has  been  related  to  the  use 
of  antibiotics  and  sulfonamide  drugs. 

(4)  Organisms  resistant  to  antibac¬ 
terial  agents  have  been  found  on  meat 
and  meat  products. 

(5)  There  has  been  an  increase  in  the 
prevalence  of  antibiotic-  and  sulfona¬ 
mide-resistant  bacteria  in  man. 

In  its  report  to  the  Commissioner,  the 
task  force  also  identified  three  areas  of 
primary  concern:  human  health  haz¬ 
ards,  animal  halth  hazards,  and  anti¬ 
biotic  effectiveness:  guidelines  were  es¬ 
tablished  to  show  whether  use  of  any 
antibiotic  or  antibacterial  agent  in  ani¬ 
mal  feed  presents  a  hazard  to  human  and 
animal  health. 

The  February  1972  proposal  also  an¬ 
nounced  that  aU  currently  approved  sub- 
therapeutic  uses  of  antibiotics,  nitro- 
f urans,  and  sulfonamides  in  animal  feeds 
would  be  revoked  unless  data  were  sub¬ 
mitted  to  resolve  conclusively  the  Issues 
concerning  safety  to  man  and  animals  in 


accordance  with  the  task  force  guide¬ 
lines.  That  notice  also  proposed  to  es¬ 
tablish  a  time  table  for  filing  commit¬ 
ments,  conducting  studies,  and  submit¬ 
ting  relevant  data  and  information. 
Based  on  the  guidelines,  the  agency  then 
began  developing  specific  criteria  by 
which  the  safety  and  effectiveness  of 
each  antibiotic  product  might  be  estab¬ 
lished.  The  notice  further  suggested  that 
protocols  be  submitted  to  the  agency  for 
comment.  The  criteria  and  studies  to 
address  them  may  be  summarized  as 
follows ; 

IIVMAN  AND  Animal  Health  Safety  Criteria 

1.  Transfer  of  drug  resistance:  (a)  An 
antibacterial  drug  fed  at  subtherapeutic 
levels  to  animals  must  be  shown  not  to  pro¬ 
mote  Increased  resistance  to  antibacterials 
used  in  human  medicine.  Speciflcally,  in¬ 
creased  multiple  resistance  capable  of  being 
transferred  to  other  bacteria  In  animals  or 
man  should  not  occur,  (b)  If  increased 
transferable  multiple  resistance  Is  found  In 
conforms,  studies  may  be  done  to  show 
whether  this  resistance  is  transferable  to 
man. 

2.  The  Salmonella  reservoir:  The  use  of  an¬ 
tibacterial  drugs  at  subtherapeutic  levels  In 
animal  feed  must  be  shown  not  to  result  In 
(a)  an  Increase  In  quantity,  prevalence  or 
duration  of  shedding  of  Salmonella  In  medi¬ 
cated  animals  as  compared  to  nonmedlcated 
controls;  (b)  an  Increase  In  the  number  of 
antibiotic  resistant  Salmonella  or  in  the 
spectrum  of  antibiotic  resistance;  (c)  disease 
(caused  by  Salmonella  or  other  organisms) 
that  is  more  difficult  to  treat  with  either  the 
same  medicated  or  other  drugs. 

3.  The  use  of  subtherapeutic  levels  of  an 
antibacterial  drug  should  not  enhance  the 
pathogenicity  of  bacteria,  e.g.,  by  increasing 
enterotoxin  production.  The  association  of 
toxin  production  characteristics  with  trans¬ 
fer  factors  must  be  investigated  In  well- 
designed  studies.  (Final  resolution  of  this 
question  was  not  expected  within  the  2-year 
period.  Drug  sponsors  were  expected  to  show 
evidence  of  work  underway  which  would  lead 
toward  answers  to  this  question.) 

4.  An  antibacterial  drug  used  at  sub- 
therapeutical  levels  In  the  feed  of  animals 
shall  not  result  in  residues  In  food  ingested 
which  may  cause  either  increased  numbers 
of  pathogenic  bacteria  or  an  increase  in  the 
resistance  of  pathogens  to  antibacterial 
agents  used  In  human  medicine.  Hypersen¬ 
sitivity  to  residues  was  to  be  addressed  by  a 
literature  survey. 

The  Commissioner  promulgated  a  final 
order  that  was  published  in  the  Federal 
Register  of  April  20,  1973  (38  FR  9811), 
and  at  that  time  the  requirements  im¬ 
posed  by  the  regulation  became  legally 
binding  on  all  firms  marketing  anti¬ 
bacterial  drugs  used  at  subtherapeutic 
levels  in  feed.  In  the  Federal  Register 
of  August  6,  1974  (39  FR  2839),  the 
Commissioner  proposed  withdrawal  of 
all  approvals  held  by  persons  who  had 
not  complied  with  the  initial  require¬ 
ments,  and  all  these  approvals  were 
withdrawn  by  his  order,  published  in  the 
Federal  Register  of  February  25,  1976 
(41  FR  8282).  Therefore,  only  those 
products  listed  in  Part  558  (21  CFR  Part 
558)  can  be  legally  marketed  at  this 
time. 

By  April  20,  1974,  the  Bureau  of  Vet¬ 
erinary  Medicine  had  begim  a  review  of 
the  data  required  by  §  558.15  which  was 
applicable  to  the  principal  antibiotics 


used  subtherapeutically  in  animal  feeds 
(penicillin  and  tetracycline) ,  and  by 
April  20,  1975,  data  concerning  the  safety 
and  efficacy  criteria  for  all  antibiotic 
and  sulfonamide  drugs  had  been  re¬ 
ceived.  To  assist  the  Bureau,  the  Comrni  - 
sioner  asked  the  agency’s  National  Ad¬ 
visory  Food  and  Drug  Committee 
(NAFDC)  to  review  the  data  and  issues 
involved  and  to  make  recommendations 
to  him  on  the  future  uses  of  subthera¬ 
peutic  antibiotics  in  animal  feeds.  A  sub¬ 
committee  of  three  members,  the  Anti¬ 
biotics  in  Animal  Feeds  Subcommittee 
(AAFS),  was  appointed  to  work  in  con¬ 
junction  with  four  expert  consultants 
from  disciplines  related  to  the  issue. 

The  Bureau  prepared  2  days’  presen¬ 
tations  concerning  the  tetracycline  dur¬ 
ing  which  comments  were  heard  from 
the  drug  industry,  animal  scientists,  and 
other  interested  parties.  (Chlortetra- 
cycline,  oxytetracycline,  and  tetracy¬ 
cline  have  the  same  basic  chemical  struc¬ 
ture  and  mechanism  of  action.  Histor¬ 
ically,  FDA  has  treated  these  drugs  simi¬ 
larly,  and  is  treating  them  identically 
in  this  matter  because  there  is  no  scien¬ 
tific  basis  for  dealing  with  them  other¬ 
wise.)  The  Bureau  also  prepared  a  com¬ 
prehensive  summary  report  with  tenta¬ 
tive  recommendations  for  the  subcom¬ 
mittee.  (An  identical  procedure  was  car¬ 
ried  out  for  the  penicillin.)  Two  addi¬ 
tional  meetings  were  held  during  which 
subcommittee  deliberations  were  con¬ 
ducted  and  other  statements  given. 

In  September  1976,  the  AAFS  present¬ 
ed  its  preliminary  recommendations  con¬ 
cerning  the  continued  subtherapeutic 
use  of  the  tetracyclines  to  the  NAFDC, 
and  in  January  1977,  the  subcommittee’s 
final  report  was  submitted  to  the  NAFDC. 
For  tetracyclines,  the  subcommittee  rec¬ 
ommended  that  FDA  (1)  discontinue 
their  use  for  growth  promotion  and/or 
feed  efficiency  in  all  animal  species  for 
which  effective  substitutes  are  available, 
(2)  permit  their  use  for  disease  control 
where  effective  alternate  drugs  are  im- 
available  (the  approved  use  should  be 
limited  to  the  extent  possible,  to  those 
periods  of  time  for  which  the  presence 
of  the  drug  in  the  feed  of  a  particular 
animal  species  is  necessary  due  to  the 
threat  of  animal  disease),  and  (3)  con¬ 
trol  the  distribution  of  the  tetracyclines 
(and  penicillin)  through  PD  Form  1800’s 
and  a  veterinarian’s  order  to  restrict 
their  use. 

The  NAFDC  rejected  the  first  two  rec¬ 
ommendations.  Instead,  it  recommended 
that  FDA  make  no  changes  in  the  per¬ 
mitted  uses  of  chlortetracycline  and 
oxytetracycline  in  animal  feed.  The 
committee  did  adopt  the  subcommittee’s 
recommendation  that  the  addition  of  the 
tetracycline  in  feeds  be  restricted. 

The  Pood  and  Drug  Administration 
carefully  considered  the  recommenda¬ 
tions  of  the  NAFDC,  the  Subcommittee, 
and  the  Bureau  of  Veterinary  Medicine. 
On  the  basis  of  this  information,  the  Di¬ 
rector  of  the  Bureau  of  Veterinary  Medi¬ 
cine  is  proposing  to  withdraw  approval  of 
the  subtherapieutlc  use  of  tetracyclines 
in  animal  feeds  except  for  those  condi¬ 
tions  of  use  for  which  there  are  no  safe 
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raid  effective  substitutes.  The  Director  is 
also  incorporating  the  conclusion  of  the 
National  Academy  of  Sciences/' National 
Research  Council  (NAS/NRC)  Drug  Ef¬ 
ficacy  Study  Group  pertaining  to  the  ef¬ 
fectiveness  of  the  tetracycline  for  sub- 
therapeutic  use;  he  accordingly  is  pro¬ 
posing  to  withdraw  approval  of  all  such 
claims  for  tetracycline  use  in  animal 
feed  that  he  concludes  lack  substantial 
evidence  of  effectiveness.  Therefore  the 
Director  is  proposing  to  withdraw  ap¬ 
proval  of  all  subtherapeutic  tetracycline 
in  animal  feed  except  for  the  following: 

(1)  Oxy tetracycline,  as  an  aid  in  the 
control  of  fowl  cholera  caused  by  Pas- 
teurella  multocida  in  chickens  and  infec¬ 
tious  synovitis  caused  by  Mycoplasma 
synoviae  in  chickens  and  turkeys;  (2) 
chlortetracycline  (a)  as  an  aid  in  the 
maintenance  of  weight  gains  in  tlie 
presence  of  respiratory  diseases,  such  as 
shipping  fever,  in  combination  with  sul¬ 
famethazine  in  beef  cattle,  (b)  as  an  aid 
in  the  control  of  infectious  synovitis 
caused  by  M.  pasteurella  in  chickens  and 
turkeys,  (c)  for  the  control  of  active  in¬ 
fections  of  anaplamosis  in  beef  cattle 
(d)  as  an  aid  in  reducing  the  incidence 
of  virbrionic  abortion  in  breeding  sheep. 

III.  SUMM.\RY  OF  THE  ARGUMENT 

Soon  after  the  discovery  of  penicillin. 
Sir  Arthur  Fleming  noted  that  some 
bacterial  organisms  could  become  re¬ 
sistant  to  the  antibiotic.  As  the  use  of 
antibiotics  has  increased,  the  number 
and  types  of  bactei'ial  resistance  have 
also  multiplied.  There  is  a  serious  con¬ 
cern  that,  in  time,  this  will  lead  to  de¬ 
clining  usefulness  of  antibiotics  in  the 
treatment  of  both  human  and  animal 
diseases. 

The  Bureau’s  primary  concern  is  with 
that  portion  of  increased  bacterial  anti¬ 
biotic  resistance  which  may  result  from 
the  widespread  practice  of  using  sub- 
therapeutic  levels  of  tlie  tetracyclines 
and  other  antibiotics  in  animal  feed  for 
prolonged  periods.  This  practice,  which 
sometimes  produces  increases  in  growth 
promotion/'feed  efficiency,  provides  an 
Ideal  environment  for  selective  pressure 
to  operate.  When  exposed  to  an  anti¬ 
biotic,  the  organisms  that  are  drug  re¬ 
sistant  survive  while  the  growth  of  other 
(drug-sensitive)  bacteria  Is  inhibited. 
Eventually,  the  antibiotic-resistant 
organisms  predominate  In  the  bacterial 
population,  and  continuous  antibiotic 
pressure  perpetuates  this  abnonnal  situ¬ 
ation. 

Bacterial  antibiotic  resistance  is  pri¬ 
marily  determined  by  genetic  elements 
termed  “R-plasmids”  (R-f actors,  R+). 
The  Bureau’s  specific  concern,  therefore. 
Is  with  the  health  hazards  that  may 
arise  through  an  increase  in  the  pool  of 
R-plasmids  in  the  animal  population 
and  the  potential  transfer  of  these  R- 
plasmids  and  R-plasmid-bearing  orga¬ 
nisms  to  the  human  population  and  sur¬ 
rounding  environment. 

R-plasmids  are  small  lengths  of  DNA 
that  are  separate  from  the  bacterial 
chromosome.  These  R-plasmids  carry 
transferable  genes  for  drug  resistance 


as  well  as  the  capacity  to  reproduce 
tliemselves.  Plasmids  may  determine 
resistance  to  more  than  one  antibiotic, 
and  resistance  to  several  antibiotics  is 
common.  Moreover,  plasmids  can  trans¬ 
fer  from  one  bacteria  to  another  and 
from  nonpathogenic  to  pathogenic 
strains.  Transfer  occurs,  although  with 
varj'ing  frequency,  among  all  members 
of  the  enteric  bacteria  and  also  to  mem¬ 
bers  of  other  families  of  bacteria.  The 
normal  Gram -negative  bacterial  intes¬ 
tinal  fiora  (largely  Escherichia  coli) 
seiwes  as  a  reservoir  of  R-plasmids;  the 
R-plasmid-bearing  bacteria  interchange 
among  animals,  man,  and  the  environ¬ 
ment.  The  potential  for  harm  increases 
as  the  R-plasmid  reservoir  increases  be¬ 
cause  the  probability  of  R-plasmid 
transfer  to  pathogens  increases.  When 
the  Commissioner  required  aU  holders 
of  approved  NADA’s  for  the  subthera¬ 
peutic  use  of  the  tetracyclines  in  animal 
feed  to  submit  data  to  resolve  the  safety 
questions  raised,  he  was  principally 
concerned  with  the  effect  of  the  anti¬ 
biotics  approved  for  subtherapeutic  use 
in  animal  feed  on  the  emergence  of 
transferable  drug  resistance  in  the  Sal- 
mo7iella  reservoirs  and  the  E.  coli  of  ani¬ 
mals.  In  the  Director’s  opinion,  the  re¬ 
sults  of  the  studies  submitted  and  the 
data  available  are  clear — the  affected 
parties  have  failed  to  show  that  exten¬ 
sive  subtherapeutic  use  of  the  tetra¬ 
cyclines  is  safe. 

Evidence  demonstrates  that  the  use  of 
subtherapeutic  levels  of  the  tetracyclines 
and  otl'.er  antibiotics  in  animal  feed  con¬ 
tributes  to  the  increase  in  antibiotic-re¬ 
sistant  E.  coli  and  in  the  subsequent 
transfer  of  this  resistance  to  Salmonella. 
Fhirther,  some  strains  of  E.  coli  and  Sal¬ 
monella  infect  both  man  and  animals. 

The  holders  of  approved  NADA’s  have 
submitted  no  evidence  to  demonstrate 
that  the  observed  strains  E.  coli  and  Sal- 
monella  in  man  and  animals  are  mutu¬ 
ally  exclusive;  in  fact;  there  is  evidence 
to  the  contrary.  Furtiiermore,  in  some 
cases  the  R-plasmids  as  well  as  the  re¬ 
sistance  genes  from  humans  and  animal 
sources  are  indistinguishable.  Thus,  the 
potential  for  harm  exists,  as  illustrated 
by  the  studies  submitted  and  verified  by 
evidence  from  studies  conducted  by  in¬ 
dependent  scientists. 

The  holders  of  approved  NADA’s  were 
also  required  to  submit  studies  demon¬ 
strating  that  the  subtherapeutic  use  of 
the  tetracycline  in  animal  feed  would 
not  compromise  subsequent  antibiotic 
therapy  in  man  or  animals,  but  animal 
studies  submitted  to  determine  whether 
subtherapeutic  tetracycline  use  compro¬ 
mised  subsequent  therapy  with  related 
drugs  were  inconclusive  because  the 
studies  were  inappropriate. 

Additionally,  the  NADA  holders  were 
required  to  prove  Uiat  the  subtherapeu¬ 
tic  use  of  the  tetracyclines  would  not  in¬ 
crease  the  pathogenicity  of  the  infecting 
organism.  They  have  submitted  no  ade¬ 
quate  studies  on  the  issue,  and  other  re¬ 
cent  evidence  now  suggests  that  the  ge¬ 
netic  determinants  for  toxin  production 
may  become  linked  with  drug  resistance 
genes. 


Also  the  sponsors  have  failed  to  estab¬ 
lish  tissue  no-effect  levels  for  the  devel¬ 
opment  of  transmissible  R-plasmid  re¬ 
sistance,  although  heating  may  inacti¬ 
vate  the  residues. 

Finally,  the  NAS/NRC  Drug  Efficacy 
Study  Group  evaluated  the  effectiveness 
claims  for  the  tetracycline  premixes  and 
concluded  that  there  was  a  lack  of  sub¬ 
stantial  evidence  that  the  premixes  were 
effective  for  many  of  their  subtherapeu¬ 
tic  labeling  claims. 

For  all  the  foregoing  reasons,  the  Di¬ 
rector  is  proposing  to  withdraw  approval 
of  certain  NADA’s  for  the  subtherapeutic 
use  of  tetracyclme  and  tetracycline  com¬ 
bination  products  (e.g.,  chlorotetracy- 
cline-sulfamethazine-penicillin,  in  ani¬ 
mal  feed),  because  they  have  not  been 
shown  to  be  safe  or  lack  substantial  evi¬ 
dence  of  effectiveness. 

IV.  Studies  Relevant  to  Human  and 
Animal  Health  Safety  (Criteria 

A.  transfer  of  drug  resistance  (CRITE¬ 
RION  1);  THE  POOL  OF  R-PLASMID- 
BEARING  ORGANISMS  IS  INCREASING 

1.  Background.  One  of  the  most  impor¬ 
tant  animal  and  human  health  safety 
criteria  (number  1.,  set  forth  In  n.B. 
above)  concerns  the  role  of  subtherapeu¬ 
tic  antibiotic  use  in  the  selection  for  an 
increase  in  the  pool  of  microbial  plas¬ 
mids  determining  multiple  drug  resist¬ 
ance,  and  in  the  transfer  of  these  plas¬ 
mids  among  bacteria  in  animals  and 
man.  Resistance  to  antibiotics  has  been 
known  as  long  as  the  antibiotics  them¬ 
selves  have  been  known.  Until  1959,  it 
was  believed  that  antibiotic  resistance 
was  a  result  of  chance  mutation  and  nat¬ 
ural  selection  alone.  However,  in  1959, 
Japanese  investigators  (Ref.  1)  discov¬ 
ert  that  resistance  to  several  common 
antimicrobial  agents  could  be  transferred 
simultaneously  from  one  bacterium  to 
another  by  cell-to-cell  contact  (conju¬ 
gation)  .  This  was  shown  to  be  due  to  the 
transfer  of  extrachromosomal  resistance 
determinants  called  “R-plasmids,”  i.e., 
R— factors,  or  R+.  Resistance  produced 
by  R-plasmids  frequently  Involves  the 
production  of  enzymes  that  inactivate 
the  antibiotic.  For  example,  R-plasmid- 
mediated  penicillin  resistance  is  due  to 
the  production  of  an  enzyme,  penicillin¬ 
ase,  that  inactivates  the  penicillin  mole¬ 
cule.  This  same  enzyme  is  also  active 
against  many  semisynthetic  penicillins, 
including  ampicillin.  R-plasmids  are  ex¬ 
trachromosomal  genetic  elements  (DNA 
molecules)  that  may  can-y  as  many  as 
nine  drug  resistance  genes.  The  plasmids 
also  carry  other  genes  that  determine 
the  R-plasmid’s  replication,  independ¬ 
ent  of  the  host  chromosome,  as  well  as 
information  for  tran-sfer  of  the  R-plas¬ 
mids  from  one  bacterium  to  another  by 
conjugation.  R-plasmids  are  transferred 
by  conjugation  to  virtually  all  entero- 
bacteriaceae  as  well  as  to  such  unrelated 
Gram-negative  bacteria  as  Vibrio,  Pseu¬ 
domonas,  and  Pasteurella.  Thus,  resist¬ 
ance  may  pass  from  strain  to  strain,  spe¬ 
cies  to  species,  and  most  importantly, 
from  nonpathogen  to  pathogen.  R-plas- 
mlds  are  now  known  to  be  the  pred(Mni> 
nant  cause  of  antibiotic  resistance  in 
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Oram-negative  organisms  that  cause  hu¬ 
man  disease,  e.g„  E.  coli.  Salmonella, 
ShigeUa.  etc. 

While  the  development  of  antibiotics 
revolutionized  the  treatment  of  infec¬ 
tious  disease  in  both  man  and  animals, 
the  magnitude  of  this  achievement  has 
been  diminished  by  the  widespread  emer¬ 
gence  of  antibiotic-resistant  bacteria. 
R-plasmid-mediated  resistance  is  par¬ 
ticularly  ominous  since  selection  of  re¬ 
sistance  to  a  single  antibiotic  may  also 
lead  to  the  simultaneous  selection  of  re¬ 
sistance  to  a  wide  spectrum  of  other 
antibiotics.  In  recent  years,  antibiotic  re¬ 
sistance  has  emerged  in  important  path¬ 
ogens;  for  example,  in  Haemophilus  in¬ 
fluenzae,  Neisseria  gonorrhoeae.  Salmo¬ 
nella  typhi,  and  Shigella  dysenteriae.  R- 
plasmid-mediated  resistance  has  been 
Identified  in  epidemics  around  the  world, 
e.g..  Salmonella  typhimurium.  Some  of 
these  organisms  have  acquired  both 
ampicillin  and  chloramphenicol  resist¬ 
ance,  resulting  in  disease  that  will  no 
longer  respond  to  therapy.  Hence,  drug- 
resistant  organisms  have  become  an 
Important  concern  in  both  human  and 
veterinary  medicine  (Refs.  2  and  3). 

Because  the  use  of  antibiotics  is  exten¬ 
sive,  an  effort  must  be  made  to  assure 
the  future  utility  of  these  lifesaving 
products.  In  1960,  the  annual  production 
of  antibiotics  in  the  United  States  was 
4.16  million  pounds,  of  which  2.96  million 
poimds  were  used  for  therapeutic  pur¬ 
poses  in  human  and  veterinary  medicine 
and  1.20  million  pounds  in  animal  feed 
additives.  By  1970,  9.6  million  pounds 
were  being  used  for  human  and  veteri¬ 
nary  medicine  pharmaceuticals;  while 
7.3  million  pounds  were  being  used  for 
animal  feed  additives.  Moreover,  accord¬ 
ing  to  “Synthetic  Organic  Chemicals, 
United  States  Production  and  Sales 
(1971-1975)”  (U.S.  International  Trade 
Commission  Publication  804) ,  the  5-year 
average  production  for  1971  through 
1975  was  11.16  million  pounds  for  me¬ 
dicinal  uses  and  7.68  million  pounds  for 
nonmedlcinal  uses,  including  feed  addi¬ 
tive  uses.  Over  those  5  years,  the  aggre¬ 
gate  average  of  the  total  production  for 
nonmedlcinal  uses  w'as  40.8  percent,  but 
48.6  percent  in  1975.  Thus,  the  use  of 
antibiotics  in  animal  feeds  is  a  consider¬ 
able  element  in  the  overall  use  of  anti¬ 
biotics  in  this  country  and  conse¬ 
quently  must  be  considered  a  potentially 
significant  contributor  to  the  resistance 
problem. 
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2.  Criterion.  The  FDA  task  force  con¬ 
cluded  that  a  human  health  hazard 
exists  if  the  subtherapeutic  use  of  anti¬ 
biotics  in  animal  feeds  leads  to  an  in¬ 
crease  in  R-plasmld-bearing  organisms, 
if  these  antibiotics  used  subtherapeuti- 
cally  are  also  used  in  human  clinical 


medicine,  and  if  R~plasmids  subsequently 
appear  in  bacteria  in  man.  It  was  the 
intent  of  the  task  force  as  well  as  the 
Intent  of  §  558.15  to  reduce  the  total  load 
of  resistant  organisms  in  the  environ¬ 
ment  and  to  insure  the  effectiveness  of 
antibiotics  in  the  treatment  of  disease  in 
man  and  animals.  Accordingly,  §  558.15 
required  that  an  antibacterial  drug  fed 
to  animals  shall  not  promote  an  increase 
of  conforms  that  are  resistant  to  anti¬ 
bacterial  drugs  used  in  human  clinical 
medicine  and  capable  of  transferring 
this  resistance  to  bacteria  indigenous  to 
the  intestinal  tract  of  man.  Studies  must 
be  undertaken  to  assess  the  occurrence 
and  significance  of  these  events ; 

a.  Controlled  studies  shall  be  under¬ 
taken  to  determine  whether  or  not  toe 
administration  of  an  antibacterial  drug 
at  low  and/or  intermediate  levels  to  tar¬ 
get  animals  results  in  an  increase  in  toe 
numbers  of  conforms  bearing  R-plas- 
mids  present  in  toe  intestinal  tract  of 
toe  animal  or  a  change  in  the  resistance 
spectrum  of  these  organisms  compared 
to  those  found  in  controls  receiving  no 
antibacterial  drug.  The  resistance  spec¬ 
trum  must  be  determined  to  ascertain 
whether  or  not  there  are  determinants 
present  for  resistance  to  antibacterial 
drugs  used  in  human  clinical  medicine. 

b.  If  toe  resistance  determinants  in- 
dicate^n  paragraph  a  above  are  found, 
a  sponsor  may  elect  to  conduct  addi¬ 
tional  studies  to  determine  if  such  multi¬ 
ple  drug  resistance  is  transferable  to  toe 
indigenous  coliforms  in  toe  intestinal 
tract  of  man. 

3.  Studies  relevant  to  transfer  of  drug 
resistance — (a)  R-plasmid-bearing  E. 
coli  develop  in  domestic  animals  fed  sub- 
therapeutic  levels  of  antibiotics,  includ¬ 
ing  tetracycline.  Many  investigators  have 
reported  the  presence  of  R-plasmid- 
bearing  E.  coli  in  domestic  animals,  and 
the  effect  of  antibiotic-supplemented 
feed  in  increasing  toe  number  of  anti¬ 
biotic-resistant  organisms  has  been  ex¬ 
tensively  documented.  Mercer  et  al. 
(Ref.  1)  showed  that  80  percent  of  the 
bacterial  isolates  from  animals  exposed 
to  tetracycline  and  other  antibiotics  in 
feed  were  antibiotic  resistant,  while  only 
21.9  percent  of  isolates  obtained  from  un¬ 
exposed  animals  were  resistant.  Seigel  et 
al.  (Ref.  2)  and  Smith  and  Tucker  (Ref. 
3)  as  w'ell  as  others  have  also  shown 
that  the  addition  of  tetracyclines  to  feed 
at  subtherapeutic  levels  causes  an  in¬ 
crease  in  toe  R-plasmit-bearing  coliform 
population  of  the  intestinal  flora.  Data 
submitted  by  drug  sponsors  on  the  effect 
of  subtherapeutic  administration  of  tet¬ 
racyclines  in  animals  also  show  an  in¬ 
crease  in  drug-resistant  E.  coli  in  medi¬ 
cated  animals,  compared  to  nonmedi- 
cated  controls.  A  review  of  data  from 
the  literature,  from  FDA  control  studies, 
and  from  drug  sponsors’  submissions 
leads  to  the  conclusion  that  subtoera- 
peutic  use  of  tetracyclines  in  animal  feed 
produces  a  high  level  of  antibiotic -re¬ 
sistant  E.  coli  in  animals  by  selecting  for 
R-plasmid-containing  bacteria  (Human 
Health  Criteria  No.  la) .  These  bacterial 
populations  appear  to  be  stable  and  per¬ 


sistent,  even  in  the  absence  of  tetracy¬ 
cline  pressure.  Once  the  reservoir  of  R- 
plasmids  develops  (whether  due  to  sub- 
therapeutic  use  of  tetracycline  or  some 
other  antibiotic),  toe  plasmids  can 
transfer  among  bacteria  infecting  ani¬ 
mals  and  man.  ' 
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(b)  E.  coli  contribute  their  R-plas- 
mids  to  man  through  several  mecha¬ 
nisms.  Drug-resistant  bacteria  originat¬ 
ing  in  animals  may  reach  man  (1)  by  di¬ 
rect  contact  with  animals  (2)  through 
the  food  chain,  and  (3)  because  of  their 
widespread  occurrence  in  the  environ¬ 
ment. 

(i)  Direct  contact  with  animals.  A 
number  of  studies  have  shown  that  hu¬ 
mans  in  contact  with  animals  receiving 
medicated  feed  have  a  higher  incidence 
of  drug-resistant  organisms  in  their  in¬ 
testinal  fiora  than  do  control  populations 
without  this  direct  contact.  Linton  et  al. 
(Ref.  1)  found  a  higher  incidence  of 
drug-resistant  E.  coli  in  adults  employed 
with  livestock  husbandry  than  in  other 
rural  or  urban  adults.  Wells  and  James 
(Ref.  2)  found  a  higher  incidence  of 
drug-resistant  E.  coli  in  humans  in  con¬ 
tact  with  pigs  given  certain  antibiotics 
than  in  humans  in  contact  with  pigs 
that  had  not  been  given  antibiotics. 

Siegel  et  al  (Ref.  3)  compared  the  pro¬ 
portion  of  resistant  organisms  in  fecal 
samples  from;  (a)  Farm  workers  in  con¬ 
tact  with  toe  resistant  fiora  of  animals 
receiving  subtherapeutic  levels  of  peni¬ 
cillin,  (b)  people  residing  on  the  same 
farms  with  no  direct  exposure  to  the 
farm  animals;  (c)  nonfarm  people 
treated  with  antibacterial  drugs;  (d)  un¬ 
treated  people  residing  with  treated  in¬ 
dividuals;  (e)  imtreated  people  with  no 
exposure  to  farm  animals  or  treated 
individuals. 

The  data  (Ref.  3)  indicate  that  the 
enteric  fiora  of  individuals  who  have  not 
been  treated  with  antibiotics  can  be  af¬ 
fected  by  contact  vith  animals;  further¬ 
more,  these  individuals  may  be  affected 
by  contact  with  people  who  have  devel¬ 
oped  a  predominantly  resistant  fiora  as 
a  result  of  their  exposure  to  subthera¬ 
peutic  levels  of  antibacterials  in  feeds. 

A  study  sponsored  by  the  Animal 
Health  Institute,  Levy  et  al.  (Ref.  4) ,  ex¬ 
amined  toe  change  in  intestinal  micro- 
flora  of  chickens,  farm  dwellers,  and 
their  neighbors  before  and  after  the  in¬ 
troduction  of  a  tetracycline-supplement¬ 
ed  feed  to  the  farm.  Within  1  week  after 
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introduction  of  this  antibiotic  in  their 
diet,  the  E.  coli  of  the  chickens  were 
almost  entirely  tetracycline-resistant. 
Subsequently,  and  at  a  slower  rate,  in¬ 
creased  numbers  of  antibiotic-resistant 
bacteria  appeared  in  the  flora  of  the 
farm  dwellers.  No  such  increase  was  ob¬ 
served  in  the  farm  neighbors,  who  were 
not  exposed  to  the  animals  fed  subthera- 
peutic  antibiotics.  Within  5  to  6  months, 
31.3  percent  of  weekly  fecal  samples 
from  farm  dwellers  contained  greater 
than  80  percent  tetracycline-resistant 
bacteria  compared  to  6.8  percent  of  the 
samples  from  the  neighbors.  Using  a 
specially  marked  resistance  gene  to  iden¬ 
tify  a  particular  plasmid.  Levy  was  also 
able  to  demonstrate  the  direct  spread  of 
resistant  organisms  from  chickens  to 
chickens  and  from  chickens  to  man 
(Ref.  5) . 

The  studies  do  not  establish  that  the 
shift  in  the  antibiotic-resistant  E.  coli 
flora  of  rural  human  populations  was  a 
result  of  contact  with  live.stock,  per  se. 
since  some  shift  could  have  also  occur¬ 
red  as  a  result  of  contact  with  the  anti¬ 
biotic-supplemented  feed  used  on  the 
farms.  Nonetheless,  it  was  demonstrated 
that  the  subtherapeutic  use  of  certain 
antibiotics,  including  the  tetracyclines. 
Increases  the  pool  of  R-plasmld-bearing 
E.  coli,  and  the  studies  define  one  route 
by  which  antibiotic-resistant  strains  can 
enter  the  human  population.  While  this 
route  is  of  great  importance  to  farm 
dwellers,  the  majority  of  the  population 
has  no  contact  with  live  animals.  For  this 
latter  group  of  individuals,  a  more  im¬ 
portant  route  of  exposure  by  which  re¬ 
sistant  bacteria  can  i>ass  to  man  is  by  the 
handling  and  ingestion  of  meat  and  poul¬ 
try  products  contaminated  with  R-plas- 
mid-bearing  E.  coli  of  animal  origin. 
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(ii)  Contact  with  E.  coli-contaminated 
food.  To  assess  adequately  the  signifi¬ 
cance  of  the  problem  of  human  food  con¬ 
taminated  with  E.  coli,  Howe  and  Linton 
(Ref.  1)  described  four  factors  that  must 
be  measured:  (a)  The  incidence  of  R- 
plasmid-bearing  E.  coli  in  food-produc¬ 
ing  animals;  (b)  the  load  and  frequency 
of  excretion  of  E.  coli  from  these  ani¬ 


mals;  (c)  the  degree  and  source  of  con¬ 
tamination  of  carcasses  at  slaughter;  and 
id)  the  overlap  of  E.  coli  serotnies  in 
various  host  animals  with  those  com¬ 
monly  fovmd  in  humans.  A  number  of 
surveys  have  clearly  documented  that 
pigs,  calves,  and  poultry  carry  a  large 
reservoir  of  antibiotic-resistant  E.  coli 
(Anderson:  Loker;  Mercer;  Smith;  Howe, 
Linton  and  Osborne;  Smith  and  Crabbe 
(Refs.  2  through  8,  and  15)).  The  ani¬ 
mals  excrete  a  large  number  of  E.  coli 
resistant  to  a  wide  range  of  clinically 
useful  antibiotics  and  constitute  a  reser¬ 
voir  “rich”  in  R-plasmids.  Moreover,  they 
excrete  a  large  variety  of  serotypes  of  E. 
coli. 

During  the  slaughtering  process,  con¬ 
tamination  of  carcasses  with  intestinal 
microorganisms  cannot  be  prevented. 
Meat  and  meat  products  are  often  con¬ 
taminated  with  antibiotic-resistant  E. 
coli,  and  these  often  reach  the  consumer. 
Walton  (Ref.  9)  demonstrated  that  52 
percent  of  the  carcasses  of  cattle  and  83 
percent  of  pig  carcasses  from  commercial 
abattoirs  were  contaminated  with  E.  coli. 
Walton  and  Lewis  (Ref.  10)  isolated  re¬ 
sistant  E.  coli  from  21  to  50  specimens  of 
fresh  meat  and  from  4  of  50  specimens  of 
cooked  meat.  Babcock  et  al.  (Ref.  11) 
isolated  multi-resistant  E.  coli  from  80 
percent  of  98  samples  of  dressed  beef. 
Resistance  In  most  cases  was  foimd  to  be 
transmissible. 

Similar  incidents  of  E.  coli  contamina¬ 
tion  occur  with  the  slaughter  of  chickens 
(Kim  and  Stephens  (Ref.  12) ,  Cooke  et 
al.,  and  Shooter  et  al.  (Refs.  14  and  18) ) . 

The  presence  of  antibiotic -resistant  E. 
coli  in  the  animal  intestinal  tract  and 
on  the  carcass  does  not  conclusively 
prove  that  the  E.  coli  are  identical  or¬ 
ganisms.  However,  recent  studies  using 
serotyping  methods  have  characterized 
resistant  and  sensitive  E.  coli  Isolated 
from  the  animal  intestinal  tract  and  car¬ 
cass  (Refs.  13,  15,  16,  and  17),  and  have 
found  that  the  resistant  O-serotypes  on 
the  carcasses  of  pigs,  calves,  and  poultry 
frequently  are  identical  to  those  isolated 
from  the  fecal  contents  of  the  same  ani¬ 
mal.  Moreover,  Linton,  Howe,  et  al.  (Ref. 
17) ,  showed  that  a  large  number  of  E. 
coli  found  on  table-ready  thawed  chick¬ 
ens  were  resistant  to  therapeutically  im¬ 
portant  antibiotics.  The  organisms 
reaching  the  kitchen  included  a  wide  di¬ 
versity  of  O-serotypes  of  antUiiotic-re- 
sistant  E.  coli.  Similarly,  Shooter  et  al. 
(Ref.  13)  described  the  distribution  and 
serotype  of  strains  of  E.  coli  from  a  poul¬ 
try  packing  station  and  an  abattoir  and 
concluded  *hat  “results  in  both  the  abat¬ 
toir  and  the  poultry  packing  station  in¬ 
dicate  that  there  is  transfer  of  strains 
from  the  faeces  of  the  animals  to  the  en¬ 
vironment  and  that  the  strains  of  E.  coli 
found  on  the  carcasses  of  poultry,  cattle, 
and  beef  will  originate  from  the  faeces  of 
the  animal  and  from  the  environment 
and  will  reflect  the  history  of  the  car¬ 
cass.” 

The  epidemiology  of  Salmonella  infec¬ 
tions  also  supports  the  conclusion  that 
the  reservoir  of  R-plasmil-bearing  en¬ 
teric  bacteria  in  animals  is  a  significant 
source  of  R-plasmids  for  humans.  Food- 


bome  Salmonella  infections  in  man  are 
a  well-known  and  continuing  problem. 
Animal  meat  products  that  serve  as  a 
primary  source  of  Salmonella  Infections 
in  humans  also  serve  as  a  source  of  other 
bacteria  for  man,  including  R-plasmid- 
bearing  enteric  bacteria  (Ref.  19) . 

Based  on  this  evidence,  the  Director 
must  conclude  that  man  is  exposed  to  R- 
plasmid-bearing  intestinal  bacteria 
through  contact  with  contaminated  food. 
Because  the  drug  resistance  of  these  bac¬ 
teria  is  increased  by  feeding  the  animals 
subtherapeutic  levels  of  antibiotics,  such 
feeding  enhances  the  likelihood  of  trans¬ 
mitting  R-plasmid-bearlng  bacteria  to 
man  through  contact  with  contaminated 
food. 
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(ill)  Widespread  presence  in  the  en¬ 
vironment.  Many  studies  (Refs.  1 
through  6)  have  shown  that  intestinal 
bacteria  (e.g.,  E.  coli  and  Salmonella) 
carrying  R-plasmids  are  widespread  in 
the  envii'onment.  Re.sistant  strains  reach 
the  environment  from  both  raw  and 
treated  municipal,  hospital,  and  animal 
wastes.  The  number  of  resistant  bacteria 
reported  in  sewage  and  the  effects  of 
sewage  treatment  vary.  Most  surveys  in¬ 
dicate  that  hospital  sewage  contains 
more  drug-resistant  coliforms,  more  R- 
plasmids,  and  a  greater  proportion  of 
R-plasmids  carrying  multiple  resistance 
than  sewage  from  domestic  and  other 
sources.  However,  hospitals  do  not  con¬ 
stitute  a  large  proportion  of  total  sew¬ 
age.  Therefore,  Ldnton  et  al.  (Ref.  4) 
compared  the  contributions  of  hospital 
and  domestic  sewage  to  the  total  pooled 
sewage  output  of  the  city  of  Bristol,  and 
concluded  that  sources  such  as  indus¬ 
tries  and  homes,  rather  than  the  hospi¬ 
tals,  appear  to  be  by  far  the  greatest 
contributors  to  the  reservoir  of  R-plas¬ 
mids  in  the  commmiity  (Ref.  7) . 

R-plasmid -containing  bacteria  also 
occur  in  rivers  and  sea  water,  and  some 
authors  have  urged  stricter  control  of 
discharges  to  surface  waters.  Peary  et 
al.  (Ref.  2)  examined  the  incidence  of 
antibiotic-resistant  E.  coli  present  at 
sites  along  a  fresh  water  river  system 
and  within  the  salt  water  bay  into  which 
It  empties.  Antibiotic -resistant  coliforms 
were  detected  in  nearly  all  the  fresh 
water  sites  sampled  and  in  about  50  per¬ 
cent  of  the  salt  water  sites.  Peary  found 
that  20  percent  of  the  194  strains  tested 
contained  R-plasmids  carrying  multiple 
antibiotic  resistance  which  could  be 
transferred  to  sensitive  Salmonella 
typhimuriwm  (S.  typhimurium) ,  Shi¬ 
gella  dysenteriae,  and  E.  coli.  They  also 
Isolated  coliforms  containing  R-plasmld- 
medlated  resistance  to  chloramphenicol. 
Transferable  chloramphenicol  resistance 
Is  a  significant  health  concern  since 


chloramphenicol  is  often  the  antibiotic 
of  choice  for  the  treatment  of  typhoid 
fever  and  for  the  treatment  of  systemic 
illness  caused  by  other  Salmonella  spe¬ 
cies.  In  Peary’s  study,  the  incidence  of 
conform  organisms  appeared  higher 
around  heavily  populated  areas,  but  coli¬ 
forms  were  also  recovered  with  ease  from 
rural  areas.  In  one  case  where  partic¬ 
ularly  high  counts  were  obtained,  the 
sample  was  taken  below  a  large  cattle 
feedlot. 

The  high  levels  of  resistant  coliforms 
may  be  of  more  consequence  in  the  salt 
Walter  since  certain  sections  are  utilized 
heavily  by  fishermen  in  harvesting  fish, 
shrimp,  clams,  and  oysters.  Oysters  and 
clams  are  of  primary  concern  since  they 
continuously  filter  w'ater  and  concen¬ 
trate  bacteria  in  their  gut  and  are  often 
eaten  uncooked. 

Recent  reports  by  Cooke  (Ref.  1)  have 
also  described  a  high  incidence  of  re¬ 
sistant  coliforms  in  marine  shellfish  and 
freshwater  mussels.  These  data  are  re¬ 
viewed  in  more  depth  in  the  CSP  EIAR/ 
EAR  (Docket  77N-0156). 

Therefore,  the  Director  must  conclude 
that  the  environment  is  heavily  conta¬ 
minated  with  bacteria  containing  trans¬ 
ferable  antibiotic  resistance.  Man  is  ex¬ 
posed  to  the  danger  of  acquiring  resist¬ 
ant  coliforms  from  the  environment,  and 
the  relative  number  of  resistant  bac¬ 
teria  are  increased  both  by  the  use  of 
antibiotics  in  animal  husbandry  and  in 
human  medicine.  Antibiotic -resistant 
bacteria  are  now  so  widely  distributed  in 
the  general  environment  that  it  is  diffi¬ 
cult  to  relate  their  appearance  to  a  par¬ 
ticular  use,  but  any  unnecessary  practice 
which  results  in  the  ineffectiveness  of 
antibiotics  for  the  treatment  of  disease 
should  be  eliminated. 
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(c)  R-plasmid-bearing  human  and 
animal  strains  of  bacteria  overlap.  Typ¬ 
ing  of  surface  bacterial  antigens  is  used 
as  a  means  of  identifying  bacteria 
strains.  Three  types  of  specific  surface 
antigens  are  associated  with  the  E.  coli 
cell:  An  “O”  cell  wall  lipopolysaccharide 
antigen,  “K”  capsular  or  envelope  anti¬ 
gen,  and  an  “H"  flagellar  protein  anti¬ 


gen  which  occurs  among  mobile  orga¬ 
nisms.  The  antigens  are  characteristic 
of  a  specific  organism,  and  they  serve  to 
identify  distinct  bacterial  types  (sero¬ 
types)  within  species.  Their  presence  is 
detected  by  the  ability  of  E.  coli  orga¬ 
nisms  to  interact  with  specific  anti¬ 
serums. 

(i)  Epidemiological  investigations — E. 
coli  serotyping.  (a)  Despite  the  wide¬ 
spread  occurrence  of  R-plasmids  in  the 
environment,  some  workers  (Bettelheim 
et  a!..  Ref.  1)  suggested  that  human 
E.  coli  and  animal  E.  coli  w'ere  distinct. 
These  workers  argued  that  there  were 
marked  differences  in  serotype  distribu¬ 
tion  in  strains  isolated  from  man  and 
animals;  they  also  suggested  that  ani¬ 
mal  strains  of  E.  coli  were  not  reaching 
the  human  population  or  were  failing  to 
implant  in  the  bowel.  More  recently, 
however,  this  same  group,  Bettelheim  et 
al.  (Ref.  2),  compared  the  serotyjies  of 
13,139  strains  of  E.  coli  isolated  from 
humans  with  the  serotypes  of  1,076  ani¬ 
mal  strains  of  E.  coli;  708  different  O/H 
serotype  combinations  were  found.  Of 
these,  520  were  found  in  human  strains 
only,  130  from  animal  strains  only,  and 
58  O/H  serotype  from  humans  and  ani¬ 
mals.  The  authors  concluded: 

At  first  glance  the  results  described  In  this 
paper  would  Indeed  support  the  view  that 
human  and  animal  strains  of  E.  coli  are 
largely  distinct.  Second  thoughts,  however, 
suggest  a  little  caution  In  accepting  the  opin¬ 
ion  too  firmly. 

However  thoroughly  human  or  animal 
stools  are  examined,  only  a  minute  fraction 
of  the  total  bacterial  content  Is  examined, 
and  inevitably  strains  recorded  as  being  Iso¬ 
lated  tend  to  be  those  that  predominate. 
It  Is  always  probable  that  If  examination  Is 
continued,  further  strains  may  be  Isolated 
but  after  an  amount  of  work  that  Is  Im¬ 
practicable  In  any  ordinary  investigation. 
If  this  Is  so,  it  Is  possible  that  many  of  the 
strains  recorded  as  coming  from  humans 
only  or  from  animals  only  might,  with  more 
diligent  examination,  be  recorded  as  present 
In  both  man  and  animals. 
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(b)  Linton,  Howe,  Richmond,  and 
their  collaborators  (Refs.  1  through  4) 
also  conducted  extensive  epidemiological 
investigations.  They  found  a  wide  range 
of  resistant  and  sensitive  O-serotypes  of 
E.  coli  in  calves,  pigs,  and  poultry,  and 
they  compared  these  serotypes  with 
those  found  in  the  human  intestine.  The 
authors  found  that  many  O-serotypes 
common  to  man  were  also  common  to 
one  or  more  of  the  three  animal  species 
examined.  Thus,  they  concluded  that  it 
Is  impossible  to  make  a  clear  distinction 
between  “animal”  and  “human”  intesti¬ 
nal  strains  of  antibiotic-resistant  E.  coli 
based  on  O -serotyping  alone.  More  im- 
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portantly,  the  studies  suggest  a  consider¬ 
able  overlap  in  the  distribution  of  R- 
plasmid -bearing  O-serotypes  in  man  and 
in  animals.  Moreover,  the  same  resistant 
serotypes,  which  predominate  in  the  E. 
coli  populations  from  healthy  human 
and  animal  fecal  sources,  were  also 
prevalent  among  R-plasmid-bearing 
strains  from  clinical  material  (Ref.  5). 

Because  the  use  of  O-sero typing  alone 
as  an  epidemiological  tool  has  been  criti¬ 
cized  on  the  grovmds  that  it  is  incom¬ 
plete  and  inadequate,  Howe  and  Linton 
(Ref.  2)  examined  E.  coli  for  the  K  and 
H  antigens  as  well  as  the  O  antigen. 
They  studied  90  strains,  17  chosen  at 
random  from  human  urinary  tract  in¬ 
fections,  17  from  human  feces,  and  56 
from  calf  feces;  all  belonging  to  O-types 
8,  9,  and  101.  The  authors  found  the 
same  K  and  H  antigens  in  certain  strains 
of  the  same  O-types  from  each  of  the 
three  E.  coli  sources.  Additionally,  K  and 
H  antigens  associated  with  these  O-sero¬ 
types  were  not  specific  to  antigens  as¬ 
sociated  with  these  O-serotypes  were  not 
specific  to  E.  coli  isolated  from  humans 
or  from  calves.  Although  further  sub¬ 
division  of  the  three  O-serotypes  was 
possible  by  this  means,  the  authors  con¬ 
cluded  that  O-serotyping  alone  provide'd 
a  very  useful  means  of  distinguishing 
strains  of  E.  coli  in  a  general  survey. 

These  studies  show  that  a  similar 
range  of  drug-resistant  R-plasmid-bear¬ 
ing  O-serotypes  of  E.  coli  have  been 
found  in  man  and  the  various  animal 
species  examined.  Furthermore,  the 
studies  show  that  the  ratio  of  drug-re¬ 
sistant  to  drug-sensitive  isolates  was 
much  higher  in  animals  than  in  man 
(Refs.  2  and  6) .  Thus  the  abundance  and 
diversity  of  drug-resistant  R-plasmid- 
bearing  O-serotypes  in  animals  are  much 
greater  than  that  currently  found  in 
man,  and  the  serotypes  overlap. 
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(ii)  Direct  ingestion  evidence.  Direct 
Ingestion  experiments  have  also  been 
conducted  to  show  that  R-plasmld-bear- 
Ing  E.  coli  of  farm  origin  can  colonize  the 
human  intestinal  tract.  In  1969,  Smith 
(Ref.  1)  concluded  that  animal  E.  coli 
strains  were  poorer  at  colonizing  the  in¬ 
testine  of  man  than  were  human  E.  coli 
strains.  However,  his  observations  were 
based  on  a  single  volunteer  (himself) 
and  a  small  number  of  E.  coli  strains. 
Cooke  in  1972  (Ref.  2),  on  the  other 
hand,  reported  that  it  was  relatively  easy 
to  produce  temporary  colonization  of  the 
intestine  by  E.  coli  strains  from  both  hu¬ 
man  and  animal  sources.  She  reported 
the  persistence  of  an  E.  coli  infection  of 
animal  origin  in  a  human  volunteer  for 
120  days  following  the  ingestion  of  a 
very  large  dose. 

Other  experimental  studies  (Refs.  3 
and  4)  confirm  that  temporary  coloniza¬ 
tion  occurs  provided  a  large  dose  of  the 
organisms  is  taken,  but  there  is  a  great 
deal  of  biological  variation  between 
colonization  for  different  strains  and  for 
different  human  individuals.  In  normal 
individuals,  the  carriage  of  intestinal  E. 
coli  seems  to  follow  a  characteristic  pat¬ 
tern.  Each  person  carries  one  or  two  resi¬ 
dent  strains  that  establish  themselves 
and  multiply  for  months  or  years.  In 
addition,  four  or  more  transient  strains 
are  present  for  a  few  days  or  weeks. 
Strains  disappear  and  are  replaced  by 
others.  Sometimes,  under  antibiotic 
pressure,  a  new  strain  suddenly  takes 
over,  later  disappearing.  Strains  of  E. 
coli  thus  differ  in  their  ability  to  colonize 
man.  Although  some  strains  are  not  well 
adapted  to  colonizing  man,  others  are 
as  able  to  live  in  human  as  in  animal  in¬ 
testines.  The  greater  the  diversity  of 
R-plasmid-bearing  O-serotypes  that 
reach  the  consumer,  the  greater  the 
probability  that  one  more  of  these  anti¬ 
biotic-resistant  strains  will  be  capable 
of  colonizing  man. 

Recently,  Linton,  Howe,  Bennett,  et  al. 
(Ref.  5)  demonstrated  that  antibiotic- 
resistant  E.  coli  found  on  a  commercially 
prepared  chicken  carcass  colonized  the 
Intestinal  tract  of  a  human  volunteer. 
Two  strains  present  on  the  chicken  car¬ 
cass  handled  and  eaten  by  the  human 
volunteer  were  subsequently  excreted  by 
her.  Both  strains  were' undetectable  in 
the  human  before  contact  with  the 
chicken  carcass.  The  strains  were  shown 
to  be  identical  in  chicken  and  man  by 
comparing  their  serotypes  (O,  K,  and  H 
antigens)  and  R-plasmids.  The  plasmid 
complements  were  determined  to  be 
identical  by  electron  microscopy  and  re¬ 
striction  endonuclease  patterns.  Restric¬ 
tion  endonucleases  are  enzymes  that 
DNA  at  specific  sites.  Physiochemical 
techniques  then  visualize  these  plasmid 
fragments.  The  identity  of  these  plas¬ 
mids  can  be  determined  by  a  comparison 
of  the  DNA  fragments  generated  using 
restriction  enzymes  with  different  recog¬ 
nition  sequences.  The  Linton  study  also 
suggested  that  the  handling  of  the  im- 
cooked  carcass  provided  a  greater  oppor¬ 
tunity  for  transmission  that  does  eating 


cooked  meat.  The  strains  persisted  for 
10  days,  and  the  process  occurred  with¬ 
out  feeding  any  antibiotics  to  the  volun¬ 
teer  during  the  study.  This  is  consistent 
with  reports  of  Salmonella  infections 
from  animal  sources. 
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(iii)  In  vivo  studies  show  that 
R-plasmids  transfer  from  E.  coli  to 
pathogens.  The  ingestion  of  R-plasmid- 
containing  bacteria  can  result  in  in  vivo 
R-plasmid  transfer  to  the  normal  intes¬ 
tinal  flora.  When  this  occurs,  the  E.  coli 
constitute  a  reservoir  of  organisms  ca¬ 
pable  of  transferring  R-plasmids  to  in¬ 
testinal  pathogens,  e.g..  Salmonella.  The 
in  vivo  transfer  of  R-plasmids  has  been 
demonstrated  in  sheep,  mice,  calves, 
pigs,  chickens,  turkeys,  and  in  the  hu¬ 
man  alimentary  tract  (Refs.  1  through 
8) .  Generally,  in  vivo  transfer  is  not  as 
readily  detectable  as  in  vitro  transfer. 
In  the  absence  of  drug  selection,  the  rate 
of  in  vivo  R-factor  transfer  is  generally 
low,  and  large  numbers  of  resistant  do¬ 
nors  may  be  required  for  transfer  (Refs. 
1  and  6) .  Demonstrations  of  in  vivo 
transfer  have  usually  been  achieved  by 
first  modifying  the  normal  fiora  of  the 
alimentary  tract  by  feeding  antibiotics, 
by  starvation,  or  by  using  germ-free 
mice  or  newly  hatched  chicks,  and  these 
procedures  probably  coimteract  the  in¬ 
hibitory  effects  of  bile  salts,  fatty  acids, 
acid  pH,  and  anaerobic  conditions  of  the 
normal  intestinal  tract. 

These  experimental  results  may  not  be 
a  true  indication  of  the  extent  of 
R-plasmid  transfer  in  natural  popula¬ 
tions  since  they  often  involve  individuals 
who  are  exposed  to  restricted  numbers 
and  types  of  donor  and  recipient  orga¬ 
nisms.  In  some  instances  the  methods 
were  not  suitable  for  the  detection  of 
low  level  transfer.  However,  Smith  and 
Tucker  (Ref.  9)  studied  the  effect  of 
antibiotic  administration  on  the  fecal 
excretion  of  Salmonella  by  experimen¬ 
tally  infected  chickens.  The  authors 
found  that  R-plasmid  resistance  de¬ 
veloped  in  the  indigenous  E.  coli  and 
that  very  similar  resistance  patterns 
than  developed  in  the  Salmonella.  These 
results  were  duplicated  in  some  of  the 
studies  submitted  by  the  NADA  holders. 
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which  are  also  discussed  in  depth  under 
Part  rV.  B.  below. 

Regardless  of  the  frequency  with 
which  R-plasmid  transfer  occurs  in  the 
absence  of  modifying  influences,  it  has 
occurred  and  given  rise  to  antibiotic 
resistance  in  bacteria,  including  patlio- 
gens.  The  conditions  of  the  Smith  and 
Tucker  studies  mimic  those  brought 
about  by  the  practice  of  feeding  sub- 
therapeutic  levels  of  tetracycline  and 
other  antibiotics  to  animals.  That  prac¬ 
tice  leads  to  an  increase  in  and  selection 
for  R-plasmid-bearing  organisms,  and 
it  therefore  increases  the  probability  of 
in  vivo  R-plasmid  transfer  to  pathogens. 
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(iv)  R-plasmid  compatibility  studies. 
Another  FDA  sponsored  study  iRef.  1) 
examined  the  compatibility  properties  of 
more  than  100  R-plasmids  from  E.  coli 
and  Salmonella  isolated  form  animals  in 
order  to  determine  whether  the  plasmids 
are  related  to  those  Isolated  from  man. 
The  usual  method  of  genetically  classify¬ 
ing  plasmids  is  based  on  their  ability  to 
exist  with  each  other  in  the  same  bac¬ 
terium.  Genetically  unrelated  plasmids 
can  exist  in  the  same  host,  and  they 
are  called  compatible.  On  the  other  hand, 
related  plasmids  cannot  coexist,  and  they 
are  called  incompatible.  Plasmids  bet- 
longing  to  the  same  incompatabiUty 
group  are  presumed  to  be  related. 

The  Food  and  Drug  Administration 
study  showed  that  the  R-plasmid  Incom¬ 


patibility  groups  seen  In  animal  Isolates 
show  the  same  distribution  as  those 
found  in  human  isolates.  This  therefore 
suggests  that  human  and  animal  bac¬ 
terial  populations  overlap;  there  are  not 
separate  and  distinct  human  and  animal 
R-plasinids. 

A  more  direct  approach  for  examining 
the  relationships  between  plasmids  is  to 
measure  the  proportion  of  DNA 
sequences  (tliat  is,  the  number  of  similar 
or  identical  genes)  that  are  common  to 
any  two  plasmids  (DNA-NA  hybridiza¬ 
tion)  .  R-plasmids  belonging  to  the  same 
incomiiatibility  groups  of  human  and 
animal  origin  are  identical  when  ex¬ 
amined  by  DNA-DNA  hybridization 
techniques  (Refs.  2  and  3).  Restriction 
endonuclease  activity  has  also  confirmed 
the  similarity  of  R-plasmids  isolated 
from  enteric  organisms  of  human  and 
animal  sources  (Ref.  4).  Therefore,  the 
Director  must  conclude  that  R-plasmids 
of  human  origin  are  indistinguishable 
from  those  of  animal  origin. 
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Agents  and  Chemotherapy,  11:653-558. 

(v)  Hazards.  While  the  presence  of 
antibiotic-resistant  E.  coli  in  the  intesti¬ 
nal  tract  of  humans  may  generaly  cause 
no  immediaete  problems  to  an  individ¬ 
ual.  under  certain  circumstances  it  may 
lead  to  dangerous  situations.  For  exam¬ 
ple,  E.  coli  is  the  most  usual  cause  of 
human  urinary  tract  infectious  and 
commonly  arises  from  an  individual’s 
own  intestinal  flora.  Sulfonamides  are 
generally  the  drug  of  choice  for  treat¬ 
ment  of  urinary  infections;  how'ever,  a 
significant  number  of  infections  with 
sulfonamide-resistant  strains  are  now 
reported. 

Antibiotic -resistant  E.  coli  in  the 
bowel  of  man  also  constitute  a  reser¬ 
voir  of  organisms  capable  of  transferring 
resistance  to  intestinal  pathogens.  Per¬ 
haps  the  greatest  hazard  to  human 
health  arising  from  the  use  and  misuse 
of  antibiotics  is  the  large  reservoir  of 
plasmid  borne  resistance  genes  in  the 
normal  intestinal  flora  of  animals  and 
man  and  their  presence  in  the  envu’on- 
ment — resistance  that  can  be  tranferred 
from  nonpathogenic  to  pathogenic  orga- 
nism.s. 

In  recent  years  the  emergence  of  R- 
plasmid-raediated  resistance  in  patho¬ 
gens  has  been  identified  in  epidemics 
around  the  world.  A  strain  of  Salmonella 
typhi  carrying  an  R-plasmid-determin- 
ing  resistance  to  chloramphenicol  caused 
an  epidemic  of  typhoid  fever  in  Mexico. 
Transferable  chloramphenicol  resistance 


has  also  become  common  in  S.  typhi  iso¬ 
lated  in  Indian.  Vietnam,  and  Thailand 
(Ref.  1).  The  recent  epidemic  of  drug- 
resistant  Shigella  dysenteriae  infection 
in  Central  America  (Ref,  2)  is  another 
example  of  an  epidemic  disease  which 
was  no  longer  susceptible  to  treatment 
by  antibiotics  that  had  previously  been 
useful.  Plasmid -mediated  resistance 
has  been  reported  in  strains  of  Borde- 
tella  bronchiseptica  (Ref.  3),  and  FDA 
scientists  have  demonstrated  plasmid- 
mediated  resistance  to  penicillin,  tetra¬ 
cycline,  streptomycin,  and  sulfonamide 
in  strains  of  Pasteurella  multocida  and 
Pasteurella  haemolytica,  both  of  which 
cause  serious  diseases  in  animals  (Refs. 

3  and  4) . 

Recent  studies  (Refs.  5  through  12) 
have  also  shown  tliat  the  genes  specify¬ 
ing  resistance  to  ampiclllin,  tetracycline, 
kanamycin,  chloramphenicol,  trimetho¬ 
prim,  and  streptomycin  reside  on  DNA 
sequences  that  are  able  to  translocate 
or  move  from  plasmid  to  plasmid  as  a 
discrete  unit,  or  from  a  plasmid  to  the 
bacterial  chromosome.  Therefore,  in  ad¬ 
dition  to  movement  of  resistant  bacteria 
from  animals  to  man  and  the  transfer  of 
R-plasmids  between  bacteria,  the  genes 
that  reside  on  the  plasmids  can  them¬ 
selves  migrate  from  plasmid  to  plasmid 
by  translocation.  Furthermore,  an  R- 
plasmid  does  not  have  to  be  stably  main¬ 
tained  within  a  cell  to  donate  its  resistant 
genes  to  a  recipient  chromosome  or  an 
indigenous  plasmid. 

Tetracyclines  are  the  drug  of  choice 
for  most  infections  caused  by  myco¬ 
plasma,  rickettsia  and  chlamydia.  Some 
of  these  organisms  (e.g.,  the  causative 
agents  of  Psittacosis,  Ornithosis,  and 
Q-fever)  are  known  to  spread  from 
animals  to  man.  Under  antibiotic  pres¬ 
sure,  the  development  of  tetracycline  re¬ 
sistance  has  been  shown  in  Coxiella  bur¬ 
netii,  the  pathogenic  rickettsia  causing 
Q-fever  (Ref.  13).  Mycoplasgias  recently 
havT  been  shown  to  possess  plasmids  of 
as  yet  unknown  function  (Ref.  14) . 
Tetracycline-resistant  mycoplasmas  have 
been  isolated  from  the  urinogenital 
tract  of  patients  with  various  disorders 
(Refs.  15  and  16) .  It  is  uncertain  whether 
this  resistance  is  chromosomal  or  plas¬ 
mid-mediated.  Hov.Tver,  there  is  cer¬ 
tainly  a  possibility  of  animals  under 
antibiotic  pressure  acquiring  tetracy¬ 
cline-resistant  mycoplasmas,  and  of  tlie 
translocation  of  chromosomal  tetracy¬ 
cline  resistance  to  R-plasmids.  There  are 
recent  data  Indicating  that  some  Myco¬ 
plasma  may  be  pathogenic  for  a  wider 
spectrum  of  life  than  was  originally  be¬ 
lieved  (Ref.  17). 

Most  bacterial  species  possess  indige¬ 
nous  plasmid  gene  pools.  In  fact,  plas¬ 
mids  have  been  found  in  all  species  of 
bacteria  wiiich  have  been  examined.  Tlie 
fionction  of  these  plasmids  is  often  un¬ 
known,  but  they  could  serve  as  effec¬ 
tive  recipients  for  the  insertion  of  trans- 
locatable  genes.  The  recent  emergence 
of  ampicillin-resistant  strains  of  Haemo¬ 
philus  influenzae  and  penicillin-resistant 
strains  of  Neisseria  gonorrheae  repre¬ 
sent  alarming  exEunples  of  the  extenslMi 
of  the  R-plasmid  gene  p(X)l  (Refs.  18  and 
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19) .  The  resistance  genes  found  in  both 
species  are  Identical  to  those  previously 
found  only  in  E.  coli  and  other  enteric 
organisms. 

The  World  Health  Orgaiii7.ation  propheti¬ 
cally  warned  (Ref.  20) ; 

The  point  will  ultimately  be  reached  at 
which  the  transfer  of  resistance  to  pathogens 
becomes  inevitable  and  the  larger  the  pool, 
the  greater  is  this  possibility.  Moreover,  the 
wider  the  distribution  of  R-t  (R-factor) 
enterobacteria  the  greater  the  possiblUty 
that  R-plasmids  may  emerge  that  can  cross 
biological  barriers  so  that  they  can  perhaps 
enter  bacterial  species  and  genera  ap¬ 
parently  widely  different  from  their  original 
enterobacterial  hosts. 
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4.  Director’s  conclusions.  Tlie  holders 
of  the  approved  NADA’s  for  subthera- 
peutic  tetracycline-containing  products 
were  required  to  show  that  the  sub- 
therapeutic  use  of  tetracycline  does 
not  increase  ding  resistant  (i.e.,  increa.se 
the  pool  of  R-plasmid-bearing>  orga¬ 
nisms  in  animals.  If  they  were  unable  to 
show  that  subtherapeutic  tetracycline 
use  does  not  increase  the  pool  of  R-plas- 
mid-bearing  organisms  in  animals,  the 
holders  were  then  required  to  show  that 
the  R-plasmids  are  not  transferable 
from  animals  to  man.  They  failed  to  do 
any  of  this. 

The  evidence  shows  that  the  pool  of 
R-plasmid-bearing  organisms,  particu¬ 
larly  in  E.  coli,  is  increasing,  and  that 
the  increase  is  due  at  least  in  part  to 
the  subtherapeutic  use  of  the  tetracy¬ 
clines  in  animal  feed.  Further  evidence 
shows  that  E.  coli  contribute  their  R- 
plasmids  to  man  through  his  direct  CMi- 
tact  with  animals,  through  his  direct 
contact  with  E.  coZi-contamtnated  food, 
and  by  widespread  presence  of  the  R- 
plasmids  in  bacteria  in  the  environment. 
Studies  also  show  that  there  is  no  strict 
distinction  between  the  E.  coli  that  colo¬ 
nize  animals  and  those  that  infect  man. 
On  the  contrary,  there  is  considerable 
overlap  in  these  strains,  and  there  Is 
also  an  overlap  in  the  enteric  bacterial 
R-pla.'-.mid  population  in  humans  and 
animals.  This  evidence  is  derived  from 
epidemiology  studies,  bacterial  ingestion 
studies,  and  compatibility  studies  of  the 
normal  intestinal  flora  of  man  and  ani¬ 
mals.  These  bacteria  may  donate  their 
R-plasmid  to  pathogens  in  man  and 
animals  even  when  transient,  and  the 
NADA  holders  have  submitted  no  evi¬ 
dence  on  the  degree  of  colonization,  if 
any,  that  is  necessary  for  this  transfer 
to  occur.  Accordingly,  the  Director  con¬ 
cludes  that  the  holders  of  the  approvals 
for  the  subtherapeutic  tetracycline-con¬ 
taining  products  for  use  in  animal  feeds 
have  failed  to  show  that  extensive  sub- 
therapeutic  tetracycline  use  satisfies  the 


requiremMits  of  §  558.15  and  enterion  1 
of  this  notice. 

3.  SHEDDING  AND  RESISTANCE  CHARACTERIS¬ 
TICS  OF  SALMONELLA  (CRITERION  2) 

1.  Background.  Undef  human  and 
animal  safety  criterion  number  2,  the 
NADA  holders  must  show  that  an  anti¬ 
bacterial  drug  used  in  animal  feed  shall 
not  cause  a  significant  increase  in  the 
quantity,  prevalence,  or  duration  of  SaZ- 
monella  shedding  or  an  increase  in  the 
antibiotic  resistance  characteristics  of 
salmonellae.  The  Bureau  of  Veterinai-y 
Medicine  emphasized  this  criterion  be¬ 
cause  (a)  independent  studies  indicated 
that  use  of  an  antibiotic  had  caused  an 
increase  in  Salmonella  shedding  in  med¬ 
icated  humans  (Ref.  1) ;  and  (b)  an  epi¬ 
demic  of  a  specific  virulent  (phage-type 
29)  Salmonella  typhimurium  had  oc¬ 
curred  in  Great  Britain  after  prophylac¬ 
tic  use  of  antibiotics  in  cattle  fe^.  This 
resulted  in  human  fatalities  (Ref.  2). 

Askeroff  and  Bennett  (Ref.  1)  pre¬ 
sented  data  on  the  effect  of  antibiotic 
therapy  on  the  excretion  of  Salmonella 
in  feces  of  humans  infected  with  acute 
salmonellosis.  After  a  large  S.  typhimu¬ 
rium  epidemic  caused  by  eating  contam¬ 
inated  turkey,  the  authors  examined  the 
feces  of  untreated  patients  and  patients 
treated  with  tetracycline,  ampicillin,  and 
chloramphenicol  for  Salmonella,  and 
they  determined  the  antibiotic  suscepti¬ 
bility  of  the  S.  typhimurium  strains.  Pa¬ 
tients  generally  received  the  recom¬ 
mended  regimen  of  antibiotic  therapy 
(1  gram  per  day).  Fecal  samples  from 
87  patients  not  receiving  medication  and 
185  patients  treated  with  antibiotics 
were  examined.  Of  the  patients  treated 
w’ith  antibiotics,  65  percent  were  shed¬ 
ding  Salmonella  12  days  after  Infection, 
and  27  percent  were  positive  (shedding) 
31  days  after  infection.  In  the  untreated 
patients,  however.  Salmonella  shedding 
was  observed  in  only  42.5  percent  at  day 
12  and  11.5  percent  at  day  31. 

Therapy  also  favored  the  acquisition 
of  antibiotic  resistance  by  the  infecting 
strain  isolated  from  poultry,  which  ini¬ 
tially  had  been  susceptible  to  antibiotics. 
Eighteeen  of  the  185  patients  receiving 
antibiotics  excreted  resistant  Salmonella. 
while  none  of  the  87  untreated  patients 
excreted  resistant  Salmonella  (P<.05). 
The  antibiotic  resistance  acquired  in  the 
Salmonella  strain  was  shown  to  be 
transferable. 

Anderson  (Ref.  2)  carefully  docu¬ 
mented  the  buildup  of  a  reservoir  of 
multiply  antibiotic -resistant  Salmonel¬ 
lae  in  the  outbreak  of  Salmonella  typhi¬ 
murium  phage-type  29  in  calves  in 
Britain  from  1963  to  1969.  Antibiotics 
were  used  both  therapeutically  and  pro- 
phylactically  in  crowded  feed  lots.  As 
each  new  antibiotic  therapy  was  tried, 
a  new  antibiotic  resistance  emerged  in 
the  pathogen,  and  eventually  the  S. 
typhimurium  strain  carried  resistance  to 
a  wide  range  of  antibiotics.  In  addition 
to  disease  and  death  in  cattle,  shedding 
(excretion)  the  multiply  resistant  S. 
typhimurium  caased  infections  and  even 
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some  deaths  in  humans  in  contact  with 
the  animals. 
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2.  Criterion — <&)  Shedding.  Controlled 
studies  were  to  be  designed  to  deter¬ 
mine  whether  the  administration  of  an 
antibacterial  drug  at  subtherapeutic 
levels  would  result  in  an  increase  in  the 
relative  quantity,  prevalence,  or  dura¬ 
tion  of  shedding  of  Salmonella  which 
are  pathogens  in  animals.  Salmonella 
are  often  found  in  the  intestinal  tract 
of  man  and  animals,  and  the  small  in¬ 
testine  and  colon  are  the  primary  sites 
of  multiplication.  After  penetrating  the 
epithelial  lining,  they  miiltiply  and  elicit 
an  inflammatory  response.  Most  Salmo¬ 
nella  infections  are  limited  to  the  gastro¬ 
intestinal  tract,  producing  the  clinical 
symptom  termed  “gastroenteritis.”  One 
of  the  more  common  strains.  Salmonella 
typhimurium.  causes  diseases  in  both 
man  and  animals. 

When  an  animal  is  infected  with  these 
bacteria,  the  live  organisms  are  excreted 
in  the  feces  (“shedding”).  The  quantity 
of  Salmonella  in  the  feces  can  be  deter¬ 
mined  by  a  bacteriological  procedure 
termed  a  “standard  plate  count.”  A  spe¬ 
cific  amount  of  fecal  material  is  diluted 
and  spread  on  a  semi-solid  bacterial 
growth  medium  which  is  selective  for 
the  growth  of  Salmonella.  After  a  suffi¬ 
cient  time  for  growth,  individual  colonies 
are  counted  and  recorded  as  the  number  • 
of  Salmonella  per  gram  of  wet  feces. 
The  proportion  of  antibiotic-resistant 
Salmonella  in  fecal  specimens  is  inde¬ 
pendent  of  the  quantity  of  Salmonella 
shed. 

(b)  Resistance  characteristics.  Con¬ 
trolled  studies  also  were  to  be  designed 
to  determine  whether  the  administration 
of  oxytetracycline  and  chlortetracycline 
at  subtherapeutic  levels  would  result  in 
an  increase  in  the  proportion  of  anti¬ 
biotic-resistant  Salmonella.  Salmonella 
isolated  from  feces  can  be  tested  for 
their  susceptibility  to  various  antibiotic 
drugs  by  standard  procedures.  Escherich¬ 
ia  coti,  a  normal  component  of  the  intes¬ 
tinal  flora,  were  also  examined  to  deter¬ 
mine  their  resistance  spectrum  since  oral 
administration  of  certain  antibiotics, 
whether  at  therapeutic  or  subtherapeu¬ 
tic  levels,  has  been  shown  to  result  in  an 
increased  proportion  of  indigenous  E. 
Coli  that  contain  R-plasmids  which  can 
be  transferable  to  other  E.  Coli  or  to 
Salmonella.  Antibiotic  resistance  may  be 
measured  by  use  of  an  antibiotic  incor¬ 
porated  into  the  bacterial  growth  medi¬ 
um  or  by  standardized  antibiotic  discs. 

3.  Industry  studies  in  chickens  on  the 
effects  of  subtherapeutic  tetracycline  use 
in  animal  feed — (a)  American  Cyanamid 
Ct). — (i)  Experimental  design,  nils  study 
was  designed  to  determine  whether  there 


are  increases  in  the  quantity,  duration, 
and  prevalence  of  Salmonella  shedding 
in  chickens  caused  by  subtherapeutic 
chlortetracycline  in  feed.  Day-old  chicks 
were  fed  either  chlortetracycline  at  200 
grams/ton  of  feed  or  a  nonmedicat^  diet 
for  58  days  after  inoculation  with  a 
chlortetracycline-sensitive  strain  of  Sal¬ 
monella  typhimurium  iS.  typhimurium) . 
The  chicks  were  divided  into  four 
groups :  two  environmental  control 
groups,  a  nonmedicated  control  group, 
and  a  medicated  (treatment)  group. 

(ii)  Summary.  While  there  were  no 
significant  differences  in  the  quantity, 
prevalence,  and  duration  of  shedding  be¬ 
tween  the  medicated  (treatment)  group 
and  nonmedicated  groups,  there  were 
statistically  significant  differences  in  the 
antibiotic-resistance  of  the  Salmonella 
shed  by  these  groups.  Chlortetracycline 
resistance  of  the  Salmonella  shed  by 
birds  fed  subtherapeutic  levels  of  the  an¬ 
tibiotic  showed  a  statistically  significant 
increase  when  the  ratio  of  antibiotic -re¬ 
sistant  Salmonella  shed  to  the  number  of 
birds  excreting  Salmonella  is  calculated 
for  the  nonmedicated  and  treatment 
groups.  The  ratio  increased  from  27 
percent  drug-resistant  on  day  1  to 
approximately  95  percent  from  day  22 
until  the  end  of  the  study.  Further¬ 
more,  when  the  total  number  of  birds 
excreting  antibiotic -resistant  Salmo¬ 
nella  is  compared  to  the  total  number 
of  birds  in  the  study,  medicated  birds 
excrete  significantly  higher  percentages 
of  antibiotic-resistant  Salmonella  than 
nonmedicated  birds  (P<001),  and  the 
excreted  Salmonella  predominantly 
showed  one  particular  antibiotic  resist¬ 
ance — tetracycline,  streptomycin,  kana- 
mycin,  and  neomycin. 

(iii)  Director’s  analysis.  Comparing 
the  number  of  Salmoiiella-positive  fecal 
samples  to  the  number  of  birds  excreting 
Salmonella,  the  Director  finds  there  are 
no  significant  differences  between  medi¬ 
cated  groups  and  nonmedicated  control 
groups  when  the  tetracycline -sensitive 
Salmonella  strain  was  the  infecting 
agent.  However,  the  percentage  of  anti¬ 
biotic-resistant  Salmonella  isolated  from 
birds  given  chlortetracycline  increased 
rapidly,  remained  at  93  to  95  percent 
from  day  22  of  the  study  until  the  con¬ 
clusion;  and  the  majority  of  the  samples 
simultaneously  developed  resistance  to 
streptomycin,  kanamycin,  tetracycline, 
and  neomycin  in  the  samples  of  birds 
treated  with  chlortetracycline. 

(b)  Rochelle  Laboratories,  Die. — (i) 
Experimental  design.  This  study  was  de¬ 
signed  to  measure  the  quantity,  preva¬ 
lence,  and  duration  of  Salmonella  shed¬ 
ding  by  chickens  fed  subtherapeutic 
chlortetracycline  for  28  days  postinocu¬ 
lation.  The  chickens  were  divided  into 
two  environmental  control  groups  of 
three  birds  each,  and  two  groups  that 
were  orally  inoculated  with  a  chlortetra¬ 
cycline-sensitive  strain  of  S.  typhimu¬ 
rium.  The  treatment  group  received  100 
grams  of  chlortetracycline/ ton  of  feed. 

(ii)  Summary  and  the  Director’s  anal¬ 
ysis.  During  the  first  8  days  of  infection, 
chlortetracycline  at  the  100  grams/ton 
of  feed  reduced  the  quality  and  preva¬ 


lence  of  Salmonella  shedding;  however, 
by  the  10th  day.  Salmonella  shedding  in 
both  the  nonmedicated  control  and  the 
treatment  groups  was  comparable.  More¬ 
over,  the  study  again  showed  that  ad¬ 
ministration  of  subtherapeutic  levels  of 
chlortetracycline  to  chickens  resulted  in 
an  increase  in  the  percentage  of  anti¬ 
biotic-resistant  Salmonella  isolated  from 
the  feces. 

(c)  Pfizer,  Inc. — (i)  Experimental  de¬ 
sign.  This  study  was  designed  to  measure 
the  prevalence,  quantity,  and  duration 
of  Salmonella  shedding  in  8-day-old 
broilers  fed  200  ‘  grams  of  oxytetracy- 
cline/ton  of  feed  (subtherapeutic)  for  28 
days  after  inoculation  with  a  tetracy¬ 
cline-sensitive  strain  of  S.  typhimurium. 
Ten  birds  were  assigned  to  a  treatment 
group,  10  to  a  nonmedicated  (active) 
control  group,  and  3  each  to  2  environ¬ 
mental  control  groups.  Unlik ;  the  Ameri¬ 
can  Cyanamid  and  Rachelle  studies  on 
the  effect  of  subtherapeutic  tetracycline 
of  Salmonella  shedding  by  chickens, 
Pfizer  measured  the  pretest  level  of  anti¬ 
biotic  resistance  in  the  indigenous 
chicken  coliforms  (.E.  coli).  It  found  the 
tetracycline  resistance  level  to  be  25 
percent. 

(ii)  Summary.  The  two  environmental 
control  groups  were  Salmonella-free 
throughout  the  study.  In  the  nonmedi¬ 
cated  group  and  the  treatment  group,  the 
Salmonella  population  decreased  with 
time,  although  the  decrease  occurred 
more  rapidly  in  the  medicated  group.  The 
prevalence  of  the  S.  typhimurium  in  the 
feces  of  the  medicated  birds  was  less 
than  the  prevalence  in  the  nonmedicated 
birds  (17/170  (24  percent)  v.  59/70  (85 
percent)  (P<0.001)).  But  there  was  a 
significantly  higher  percentage  (P<0.01) 
of  tetracycline  resistance  in  Salmonella 
isolated  from  medicated  animals  (21/32 
(66  percent) )  than  isolated  from  the 
nonmedicated  controls  (0/263).  The  re¬ 
sistance  in  the  Salmonella  isolates  was 
limited  to  oxytetracycline  and  strepto¬ 
mycin  with  but  one  exception  (ampi- 
cillin) . 

(iii)  Director’s  analysis.  The  Director 
does  not  disagree  with  certain  conclu¬ 
sions  drawn  from  this  study  by  Pfizer. 
Based  on  the  information  submitted,  the 
study  appears  to  show  that  subthera¬ 
peutic  use  of  oxytetracycline  did  not  in¬ 
crease  the  quantity  of  Salmonella  shed 
in  the  feces  of  medicated  birds.  Nor  did 
the  quantities  found  in  the  liver,  spleen, 
or  cecal  tissues  differ.  Also,  the  duration 
of  Salmonella  shedding  and  the  prev¬ 
alence  of  the  infections  were  not  greater 
in  the  medicated  chickens  than  in  the 
nonmedicated  control  birds.  Neverthe¬ 
less,  the  study  fails  to  show  that  sub¬ 
therapeutic  tetracycline  is  safe  for  use 
in  feed  for  chickens  since  the  percentage 
of  resistant  Salmonella  is  Increased  in 
medicated  chickens  compared  to  non¬ 
medicated  birds  as  in  the  American 
Cyanamid  and  Rachelle  studies.  Neither 
American  Cyanamid  nor  Rachelle,  how¬ 
ever,  measured  the  prestudy  levels  of 
antibiotic  resistance  in  the  indigenous 
E.  coli,  which  was  required  by  FDA 
guidelines.  Since  the  Director  and  aU 
others  in  the  area  are  concerned  that 
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indigenous  E.  coli  are  a  primary  source 
of  R-plasmids  for  the  transfer  of  anti¬ 
biotic  resistance  to  pathogens,  FDA 
added  this  point  to  its  test  guidelines. 
Failure  to  conduct  the  study  properly  is 
a  glaring  if  not  fatal  omission  and 
negates  its  value. 

(d)  Director’s  conclusions.  In  all  three 
studies  the  percentage  of  antibiotic- 
resistant  Salmonella  isolated  from  chick¬ 
ens  fed  subtherapeutlc  levels  of  tetra¬ 
cycline  was  higher  than  that  of  chickens 
fed  antibiotic-free  feed.  Moreover,  the 
sponsors  failed  to  use  an  enrichment 
procedure  for  culturing  the  bacteria 
which,  as  the  Director  explained  in  his 
notice  for  penicillin  published  in  the 
Federal  Register  of  August  30,  1977  (42 
FR  43782),  may  have  biased  the  results. 
For  these  reasons,  the  Director  concludes 
that  the  studies  have  failed  to  demon¬ 
strate  conclusively  that  the  subthera- 
peutic  use  of  tetracycline  in  chicken  feed 
is  safe. 

4.  Industry  studies  in  swine  on  the 
effects  of  subtherapeutic  tetracycline  use 
in  animal  feed — (a)  Tetracycline  alone — 

(i)  Experimental  design.  Pour  holders  of 
approved  NADA’s,  American  Cyanamid, 
Rachelle,  Diamond  Shamrof'k  Corp.,  and 
Pfizer,  submitted  four  studies  of  similar 
design  to  measure  the  effect  of  .subthera- 
peutic  tetracycline  in  feed  on  the  quan¬ 
tity,  prevalence,  and  duration  of  Salmo¬ 
nella  shedding  by  swine.  American 
Cyanamid  and  Rachelle  studied  the 
effect  of  chlortetracyclme  at  200  grams/ 
ton  of  feed.  Diamond  Shamrock  studied 
chlortetracvcline  at  100  grams/ton  of 
feed,  and  Pfizer  studied  oxytetracycline 
at  150  grams/ton  of  feed.  In  each  study, 
10  swine  were  assigned  to  a  group  given 
antibiotics  and  10  to  a  nonmedicated 
group.  Swine  in  both  groups  were  inocu¬ 
lated  with  tetracvcline-.sensitive  Salmo¬ 
nella.  Only  the  Pfizer  study  lacked  medi¬ 
cated  and  non-medicated  environmental 
control  groups  not  Infected  with  Salmo¬ 
nella.  TTie  Mzer  study  was  conducted 
for  37  days  postinoculation,  and  the 
others  were  for  approximately  4  weeks. 

(ii)  Summary  and  the  Director’s 
analysis.  When  the  Director  compared 
results  of  Salmonella  isolates  from  the 
medicated  and  nonmedicated  swine,  he 
found  that  the  swine  fed  subtherapeutlc 
tetracycline  showed  no  increase  in  Sal¬ 
monella  colonization  or  shedding  (preva¬ 
lence,  duration,  or  quantity) .  But  the 
studies  illustrate  a  general  pattern — 
statistically  significant  increases  in  the 
percentage  of  antibiotic-resistant  Sal¬ 
monella  isolated  from  medicated  swine 
compared  to  those  isolated  from  the  non¬ 
medicated  controls  (P<0.01  or  0.05) . 

(b)  Tetracycline  in  combination  with 
sulfonamides  and  penicillin — (1)  Experi¬ 
mental  design.  American  Cyanamid,  Dia¬ 
mond  Shamrock,  and  Rachelle  each  sub¬ 
mitted  a  study  to  measure  the  effect  on 
Salmonella  shedding  of  a  widely  used 
combination  of  subtherapeutlc  antibac¬ 
terials  CSP,  (chlortetracycline  100 
grams/ton,  sulfonamide  100  grams/ton, 
and  penicillin  50  grams/ton  In  swine 
feed)  on  Salmonella  shedding.  The  study 
also  attempted  to  measure  the  change  in 
percentage  of  antibiotic  resistance  In  In¬ 


digenous  E.  coli  and  inoculated  Sal7no- 
nella.  Again,  the  study  designs  were 
comparable.  In  each  study,  10  swine  were 
assigned  to  each  group  fed  the  combina¬ 
tion  (no  groups  received  the  individual 
components  of  the  combination)  and  10 
were  assigned  to  a  nonmedicated  control 
group.  Swine  in  these  groups  were  then 
infected  with  a  tetracycline -sensitive 
strain  of  S.  typhimurium;  the  swine 
were  monitored  for  28  days  postinfec¬ 
tion.  Each  study  also  had  two  environ¬ 
mental  control  groups,  containing  3  to 
10  nonmedicated  swine  which  were  not 
experimentally  infected. 

(ii)  Summary  and  the  Director’s 
analysis.  In  no  study  did  the  anibiotic 
combination  increase  Salmonella  shed¬ 
ding  in  the  swine.  However,  in  each  study 
antibiotic  resistance  increased  in  the 
Salmonella  isolated  from  swine  fed  the 
CSP  combination  compared  to  nonmedi¬ 
cated  swine.  American  Cyanamid  and 
Rachelle  failed  to  make  prestudy  deter¬ 
minations  of  the  antibiotic  resistance  in 
the  indigenous  E.  coli  in  any  or  all  swine, 
and  in  the  Diamond  Shamrock  study, 
the  background  level  of  drug  resistance 
in  the  E.  coli  was  extremely  high,  80  to 
100  percent.  Information  on  the  E.  coli 
resistance  is  crucial  to  assessing  the  risk 
of  harm  associated  with  subtherapeutlc 
tetracycline.  The  E.  coli  may  serve  as  a 
reservoir  oT  transmissible  R-plasmids  for 
pathogens.  An  initially  very  high  back¬ 
ground  level  of  resistance  will  make  it 
difficult  to  detect  any  further  develop¬ 
ment  of  antibiotic  resistance  in  the  E. 
coli  during  the  course  of  exposure  to  the 
medicated  feed. 

The  studies  were  conducted  for  only 
28  days  postinfection,  imtil  the  swine 
were  aproximately  10  weeks  old,  which 
differs  from  the  conditions  under  which 
swine  are  commercially  grown  for  mar¬ 
keting.  Normally,  swine  are  fed  antibi¬ 
otics  until  16  weeks  of  age,  and  the  Direc¬ 
tor  has  no  basis  for  extrapolating  the 
results  on  shedding  for  more  than  the 
28  days  that  the  study  was  actually  con¬ 
ducted.  In  fact,  an  extrapolation  based 
on  trends  in  some  of  the  studies  and  the 
results  from  similar  studies  in  the  liter¬ 
ature  to  be  discussed  below  would  sug¬ 
gest  that  the  prevalence,  duration,  and 
quantity  of  Salmonella  shedding  would 
increase  after  a  longer  time  period  in  the 
swine  fed  subtherapeutic  levels  of  anti¬ 
biotics. 

(c)  Director's  conclusions.  Based  on 
the  results  of  these  studies,  the  Director 
concludes  that  the  subtherapeutic  tetra¬ 
cycline  has  not  been  conclusively  shown 
to  be  safe  in  swine.  The  use  of  subthera¬ 
peutic  tetracycline  in  swine  feed,  in  the 
presence  of  R-plasmids,  again  causes  an 
increase  in  shedding  of  antibiotic -resist¬ 
ant  Salmonella,  although  enrichment 
procedures  were  not  used  in  culturing 
the  bacteria. 

5.  Industry  studies  in  cattle  on  the 
effects  of  subtherapeutic  tetracycline  use 
in  animal  feed — (a)  Studies  of  tetracy¬ 
cline  and  tetracycline  combinations  in 
cattle  and  calves — (i)  Experimental  de¬ 
sign.  Five  drug  firms — American  Cyana¬ 
mid,  Diamond  Shamrock,  Rachelle,  Vita¬ 
min  Premixers  of  Omaha,  and  Pfizer — 


conducted  six  studies  on  Salmonella 
shedding  in  calves  fed  subtherapeutic 
tetracycline  and  a  subtherapeutic  com¬ 
bination  of  tetracycline  and  sulfametha¬ 
zine.  American  Cyanamid,  Diamond 
Shamrock,  and  Rachelle  studied  chlorte¬ 
tracycline  at  350  milligrams/head/day, 
while  Vitamin  Premixers  of  Omaha 
(VPO)  studied  chlortetracycline  at  200 
milligrams/calf /day.  Pfizer  conducted  a 
study  of  oxytetracycline  at  100  grams/ 
ton  of  feed.  American  Cyanamid  also 
performed  a  study  on  the  effect  of  chlor¬ 
tetracycline  and  sulfamethazine  in  com¬ 
bination  each  at  350  milligrams/head/ 
day. 

In  general,  the  experimental  designs 
were  similar  to  the  following  plan: 


-Antibiotic  .'^almonrlla  Animals 

Ciroui)  supplement  inoculation  per  group 
in  the  feed 


1  Tetracycline...  10*-10i>  organisms.  7-10 

2  Nonmedi-  . do _  7-10 

cated. 

.A  Tetracycline...  None. . .  3 

4  Nonmedi-  . do _ _  3 

cated. 


The  calves  ranged  in  age  from  6  to  8 
weeks,  and  they  were  housed  in  animal 
pens  in  a  variety  of  groups  from  one  ani¬ 
mal  per  pen  to  all  animals  in  a  treatment 
group  per  pen.  Also,  American  Cyanamid 
used  Oie  same  nonmedicated  control  ani¬ 
mals  for  both  its  study  of  chlortetracy¬ 
cline  alone  and  chlortetracycline  plus 
sulfamethazine.  In  three  studies,  the 
calves  were  infected  with  bovine  S.  typhi¬ 
murium  ATCC  14028  which  has  a  well- 
characterized  R-plasmid  recipient  abil¬ 
ity;  in  the  Pfizer  oxytetracycline  study, 
another  strain  of  S.  typhimurium  with  a 
well-characterized  recipient  ability  was 
used.  But  in  two  studies  the  sponsors 
provided  no  details  either  of  the  bac¬ 
teria’s  ability  to  transfer  or  receive  R- 
plasmids.  Finally,  the  Salmonella  orga¬ 
nisms  used  in  all  the  studies  were  sensi¬ 
tive  to  both  the  antibiotics  used  in  the 
study  and  to  antibiotics  in  general. 

(ii)  Summary.  The  Rachelle  submis¬ 
sion  contained  no  information  on  E.  coli 
resistance,  but  the  background  level  of 
antibiotic  resistance  in  E.  coli  in  the 
other  studies  generally  ranged  from  63 
to  100  percent  (American  CTyanamid 
measured  only  1  calf  per  pen  of  5  ani¬ 
mals)  .  The  prevalence  of  Salmonella 
shed  ift  all  the  studies  was  less  in  the 
medicated  groups  than  in  the  nonmedi¬ 
cated  control  groups,  and  the  medicated 
groups  generally  excreted  fewer  Sal¬ 
monella.  When  the  American  Cyanamid 
chlortetracycline-alone  study  was  termi¬ 
nated.  however,  more  calves  fed  sub¬ 
therapeutic  chlortetracycline  than  non¬ 
medicated  calves  were  shedding  Sal¬ 
monella.  This  was  also  observed  in  the 
Diamond  Shamrock  study. 

(iii)  Director’s  analysis.  In  those  cases 
tn  which  the  initial  drug  resistance  of 
the  E.  coli  was  determined,  the  Director 
found  a  correlation  between  the  initially 
high  antibiotic  resistance  in  the  E.  coli 
and  the  development  of  antibiotic  re¬ 
sistance  in  Salmonella  by  transfer  of 
R-plasmids,  whether  or  not  the  calves 
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were  exposed  to  antibiotics.  For  example, 
E.  coli  Isolated  from  two  cattle  In  the 
American  Cyanamld  study  were  100  per¬ 
cent  testracycline-reslstant,  and  both 
cattle  developed  drug-resistant  sal¬ 
monellosis.  TJnfortunately,  American 
Cyanamid  did  not  measure  the  back¬ 
ground  level  of  E.  coli  in  all  cattle,  as 
recommended  in  FDA  gmdelines;  there¬ 
fore,  the  Director  cannot  correlate  the 
development  of  antibiotic  resistance  in 
tlie  E.  coli  with  the  development  of  anti¬ 
biotic  resistance  in  Salmonella.  Despite 
this,  the  Director  identified  the  pervasive 
pattern  already  observed  in  the  chicken 
and  swine  studies  when  there  is  a  high 
level  of  antibiotic  resistance  in  the  E.  coli 
prestudy;  antibiotic  resistance  (i.e.  R- 
plasmids)  generally  transfers  to  the  Sal¬ 
monella,  either  remaining  high  through¬ 
out  the  study  or  increasing  in  the  medi¬ 
cated  animals. 

In  three  experiments  the  percentage  of 
antibiotic -resistant  coliforms  was  higher 
in  the  calves  fed  subtherapeutic  levels  of 
chlortetracycline  than  In  the  nonmedi- 
cated  control,  and  in  one  study  the  dif¬ 
ference  was  statistically  significant  at 
P<0.05. 

In  the  two  studies  where  the  sponsors 
followed  the  changes  in  antibiotic  resist¬ 
ance  in  the  coliforms,  they  observed  dif¬ 
ferences  between  the  nonmedicated  and 
the  medicated  calves.  The  tetracycline 
resistance  in  coliforms  in  the  medicated 
and  unmedicated  animals  remained  at 
approximately  80  percent  throughout 
those  studies:  nevertheless,  differences  in 
the  resistance  to  ampicillin,  streptomy¬ 
cin,  and  sulfathiazole  were  observed.  Al¬ 
though  the  data  are  sparse,  in  every  case 
resistance  in  the  nonmedicated  control 
group  decreased  while  the  resistance  in 
the  medicated  group  increased  or  re¬ 
mained  constant,  e.g.,  the  resistance  to 
ampicillin  went  14  percent  to  30  percent. 
Similarly  in  the  Vitamin  Premixers  of 
Omaha  study,  the  percentage  of  coli¬ 
forms  resistant  to  chlortetracycline, 
dihydrostreptomycin,  and  oxytetracy- 
cline  declined  in  the  nonmedicated  con¬ 
trol  group,  but  It  remained  constant  for 
the  chlortetracycline  and  dihydrostrep¬ 
tomycin,  and  increased  slightly  for  oxy- 
tetracycline  in  the  cattle  given  subthera¬ 
peutic  tetracycline. 

(b)  Director’s  conclusions.  The  studies 
of  subtherapeutic  chlortetracycline  in 
cattle  pose  and  fail  to  resolve  the  similar 
problems  raised  in  chicken  and  swine 
studies.  Subtherapeutic  chlortetracycline 
causes  an  increase  in  the  percent  of  R- 
plasmid-bearing  Salmonella  shed.  More¬ 
over,  these  studies  identify  another  criti¬ 
cal  problem  associated  with  the  use  of 
subtherapeutic  antibiotics  in  animal 
feed.  Indigenous  E.  coli,  which  have  re¬ 
sistance  plasmids,  are  selected  for  and 
contribute  their  R-plasmids  to  the 
pathogenic  S.  typhimurium.  Accord¬ 
ingly,  the  Director  concludes  subthera¬ 
peutic  chlortetracycline  has  not  been 
shown  to  be  safe  for  use  in  cattle  feed. 

6.  Information  from  other  studies  re¬ 
lating  to  Salmonella  and  E.  coli  antibi¬ 
otic  resistance.  The  studies  submitted  by 
the  holders  of  the  approved  NADA’s  fail 
to  answer  conclusively  the  safety  ques¬ 


tions  concerning  the  widespread  use  of 
subtherapeutic  tetracycline  In  animal 
feed.  Rather,  the  studies  demonstrate 
that  subtherapeutic  tetracycline  use  In 
animal  feed  causes  an  Increase  in  anti¬ 
biotic-resistant  E.  coli  as  well  as  an  in¬ 
crease  in  the  percent  of  shed  Salmonella 
that  are  antibiotic  resistant.  Studies  also 
indicate  that  R-plasmid-bearing  E.  coli 
donate  antibiotic  resistance  plasmids  to 
Salmonella.  Investigations  by  independ¬ 
ent  scientists  have  produced  similar 
findings  (Refs.  1,  2).  Patterns  of  drug 
resistance  seen  in  E.  coli  and  Salmonella 
isolates  from  man  and  animals  are  sim¬ 
ilar  and  develop  in  a  like  manner.  E.  coli 
first  develops  R-plasmid-mediated  an¬ 
tibiotic  resistance,  and  then  the  Salmo¬ 
nella  develop  a  similar  and  frequently 
identical  pattern  of  resistance.  Studies 
also  show  that  the  number  of  R-plasmid- 
bearing  strains  of  pathogenic  Salmonella 
are  increasing.  More  importantly,  the 
number  of  multiply  resistant  strains  is 
increasing. 

(a)  Surveys — (i)  Neu,  Cherubin, 
Longo,  Flouton,  and  Winter  studies.  Re¬ 
cently.  Neu  et  al.  (Ref.  3)  examined  the 
antimicrobial  susceptibility  of  718  Sal¬ 
monella  isolates  from  humans  collected 
at  a  New  York  hospital  and  688  isolates 
from  animals.  They  compared  the  cur¬ 
rent  (1973)  antibiotic  resistance  in  hu¬ 
man  Salmonella  isolates  with  data  from 
a  previous  study  which  they  had  con¬ 
ducted  in  1968-1969.  They  also  compared 
the  resistance  patterns  of  animal  Sal¬ 
monella  isolates  from  animals  obtained 
from  the  National  Animal  Disease  Center 
during  1973. 

Thirty  percent  of  all  human  isolates 
collected  in  1973  w'ere  resistant  to  one  or 
more  antibiotics.  S.  typhimurium,  a  sero¬ 
type  common  to  man  and  animals,  was 
the  most  freriuent  serotype  isolated;  58 
percent  were  resistant  to  at  least  one 
antibiotic.  More  than  50  percent  of  the  S. 
typhimurium  were  resistant  to  four  to 
five  antibacterials.  Resistance  to  tetra¬ 
cycline  in  S.  typhimurium  had  increased 
from  12.5  percent  in  1968-1969  to  44.8 
percent  in  1973,  about  a  3.6-fold  increase. 
When  these  results  were  compared  with 
a  1965  survey  conducted  in  the  Eastern 
United  States  by  Gill  and  Hook  (Ref.  4) , 
the  authors  found  that  the  percentage 
of  isolates  of  all  serotypes  resistant  to 
tetracycline  and  streptomycin  had  ap¬ 
proximately  doubled.  Antibiotic-resistant 
strains  of  S.  typhimurium  had  increased 
from  the  19  percent  reported  in  the  Gill 
and  Hook  study  to  58  percent  in  the  1973 
study  of  Neu  et  al.,  about  a  3-fold  in¬ 
crease.  Moreover,  the  resistance  to  am¬ 
picillin,  tetracycline,  chloramphenicol, 
streptomycin,  sulfisoxazole,  and  kana- 
mycin  was  transferable  among  the  vari¬ 
ous  Salmonella  strains. 

In  animals  S.  typhimurium  accounted 
for  70  percent  of  the  isolates,  and  80  per¬ 
cent  were  resistant  to  one  or  more  anti¬ 
microbial  agents.  R-plasmids  w'ere  found 
in  86  percent  of  the  S.  typhimurium,  and 
resistance  to  ampicillin,  tetracycline, 
chloramphenicol,  streptomycin,  sulfi¬ 
soxazole,  and  kanamycin  was  transfera¬ 
ble.  Generally,  the  resistance  patterns 
were  similar  to  those  encountered  in  the 
Salmonella  isolated  from  humans. 


The  authors  concluded  that  the  hlth 
Incidence  of  transferable  resistance  in 
man  and  animals  suggests  that  most  re¬ 
sistant  strains  seen  today  contain  com¬ 
plete  R-plasmids,  and  that  strains  un¬ 
able  to  mobilize  resistance  determinants 
are  less  common  than  was  formerly 
thought.  They  further  concluded  that 
comparison  of  the  resistance  of  salmo¬ 
nella  isolates  from  humans  with  that  of 
Salmonella  from  animals  shows  that  tet¬ 
racycline  resistance  is  greater  among  the 
strains  from  animals,  as  in  the  case  with 
sulfonamide  and  streptomycin  resistance. 
While  the  resistance  to  ampicillin  is 
higher  in  S.  typhimurium  strains  from 
humans  than  from  animals,  the  reverse 
is  true  for  other  serotypes.  This  differ¬ 
ence  may  reflect  the  greater  current  use 
of  tetracyclines,  sulfonamides,  and  strep¬ 
tomycin  in  animals.' 

Finally,  the  authors  conclude  that  the 
survey  clearly  demonstrates  that  resist¬ 
ance  to  antibiotics  is  increasing  in  Sal¬ 
monella  isolated  from  both  humans  and 
animals,  and  since  there  are  great  simi¬ 
larities  in  the  resistance  patterns  of 
human  and  animal  isolates,  it  would  be 
useful  to  know  whether  the  R-plasmids 
are  of  a  similar  nature  since  this  would 
suggest  that  animal  strains  have  con¬ 
tributed  to  the  human  pool  of  resistant 
organisms.  This  question  has  since  then 
been  examined  and  certain  R-plasmids 
have  been  found  to  be  similar  in  both 
man  and  animals.  (See  Part  IVA(3)  (c) 
(iv)  above.) 

(ii)  CDC  reports.  When  the  Center  for 
Disease  Control  (Ref.  5)  compared  a 
1968  study  on  antibiotic  resistance  in 
Salmonella  isolated  from  hospitalized 
patients  with  a  more  recent  study  (Ref. 
6),  results  similar  to  those  seen  by  Neu 
et  al.  w’cre  found;  the  number  of  anti¬ 
biotic-resistant  Salmonella  showed  a 
marked  increase  as  can  be  seen  from  the 
table  below. 


1967 

4<X)  strains 

1975 

754  strains 

Resistance  to  one  or  more 
antibiotics: 

S.  typhimurium _ 

.  41.1  pet _ 

_  C*J.4 

Other  seroty;)es . 

1.V8 . . 

.  43.9. 

,  22.2 . 

.  49.7. 

Resi.starrce  to  2  or  more  an- 

15.0 . 

.  26.5. 

tibiotics. 

(GO  strains) 

C200  strains) 

Resistance  to  6  or  more  an- 

0.8 . 

.  9.2. 

tibiotics. 

(3  strains) 

(69  strains). 

Nine  antibiotics  were  used  in  common 
in  both  studies — colistin,  naldixic  acid, 
sulfonamides,  streptomycin,  kanamycin, 
tetracycline,  chloramphenicol,  ampicil¬ 
lin,  and  cephalothin.  In  the  1975  study 
gentamycin  and  bactrim  substituted  for 
the  neomycin  and  nitrofurantoin  in  the 
1968  study.  The  substitutions  fail  to  ex¬ 
plain  the  increase  in  antibiotic  resistance 
since  frequency  of  resistance  to  the  sub¬ 
stituted  drugs  was  actually  lower  than 
the  frequency  of  resistance  to  those 
tested  initially  (gentamycin  (1975),  0.1 
percent  to  neomycin  (1967),  1.2  percent; 
bactrim  (1975),  1.3  percent  to  nitro¬ 
furantoin  (1967),  2.5  percent). 

Between  1968  and  1975,  overall  anti¬ 
biotic  resistance  in  Salmonella  strains 
more  than  doubled,  from  22.2  percent 
to  49.7  percent.  Furthermore,  although 
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resistance  in  S.  typhimurium  increased 
1.7  times  during  this  span,  other  sero¬ 
types  of  Salmonella  showed  a  greater 
increase  in  antibiotic  resistance — a  2.8- 
fold  increase.  Multiple  antibiotic  resist¬ 
ance  increased  significantly  (from  15.0 
percent  to  26.5  percent) ,  and  the  number 
of  “super  resistant  strains,”  i.e.,  those 
with  R-plasmids  carrying  resistance  to 
6  or  more  antibiotics,  increased  drama¬ 
tically  from  0.8  percent  in  1967  to  9.2 
percent  in  1975.  Perhaps  more  impor¬ 
tantly,  while  the  super-resistant  strains 
accounted  for  only  0.5  percent  of  the  to¬ 
tal  number  of  pathogenic  isolates  in 
1968,  they  accounted  for  over  one-third 
of  all  multiply  resistant  strains  isolated 
in  1975  (34.5  percent). 

The  1968  study  included  both  noso¬ 
comial-  and  community -acquired  infec¬ 
tions;  therefore,  some  isolates  in  that 
survey  may  have  been  obtained  after 
patients  were  treated  with  antibiotics. 
The  1975  figures,  however,  are  based  on 
isolates  obtained  only  frc«n  untreated 
community-acquired  infections  and  are 
thus  particularly  significant.  These  in¬ 
fections  were  likely  to  have  occurred  as 
a  result  of  exposure  to  contaminated 
animal  products  rather  than  as  a  result 
of  unsuccessful  or  inappropriate  ther¬ 
apeutic  treatment  of  the  patient.  It  is 
estimated  that  the  United  States  has  2  V2 
million  cases  of  salmonellosis  per  year, 
and  about  30  percent  of  these  cases  are 
severe  enough  to  be  seen  by  a  physician. 
Approximately  1  percent  of  these  devel¬ 
op  life-threatening  septicemia  where 
appropriate  antibiotic  therapy  is  critical. 
However,  in  27  percent  of  the  cases 
treated,  the  first  antibiotic  chosen  for 
treatment  proves  to  be  ineffective  be¬ 
cause  the  disease  is  due  to  antibiotic - 
resistant  Salmonella  (Ref.  6a). 

(iii)  American  Cyanamid  survey. 
Langworth  and  Jarolmen  in  a  study  con¬ 
ducted  for  American  Cyanamid  (Ref. 
7),  compared  the  antibiotic  susceptibili¬ 
ty  of  bacterial  isolates  from  patients 
in  a  rural  Iowa  hospital  with  isolates 
from  patients  in  an  urban  Connecticut 
hospital.  E.  coli  isolated  from  patients  in 
the  Iowa  hospital  were  significantly 
more  resistant  to  tetracycline  and  neo¬ 
mycin  than  were  isolates  from  the  Con¬ 
necticut  hospital.  There  were  no  sig¬ 
nificant  differences  in  antibiotic  resist¬ 
ances  in  most  species  of  bacteria  studied 
other  than  E.  coli.  However,  when  the 
pool  of  all  bacterial  isolates  from  the 
Iowa  hospital  was  compared  with  all 
isolates  from  the  Connecticut  hospital, 
the  isolates  from  the  Iowa  hospital  ex¬ 
hibited  significantly  greater  resistance 
to  tretracycline,  ampicillin,  furazolidone, 
and  kanamycin. 

(iv)  Other  surveys  of  Salmonella  re¬ 
sistance.  Other  surveys  of  antibiotic  re¬ 
sistance  in  Salmonella  in  farm  animals 
show  a  continuous  increase  in  tetracy¬ 
cline  resistance  (Refs.  3,  8,  9,  and  10). 
Also,  in  human  infections,  tetracycline 
resistance  of  Salmonella  has  shown  a 
dramatic  increase  in  the  United  States: 


Tetracycline  resistance  in  human 
Salmonella  typhimurium  isolates 


Number  of 

Year  isolates  and  soure« 

Percentage 

of 

tetracycline 

resistance 

Reference 

Pre-ms..  100,  C DC . 

1.0 

11 

1956  to  57.  100,  CDC . . 

.5.0 , 

1958  to  60.  1.58,  CDC _ 

14.0 

1962 _ 21.1,  CDC _ 

:t8.o 

12 

1962  to  6.1.  80,  New  York . 

20.0 

13 

1967 _ 4(Kt,  New  York _ 

31.4 

6 

1968  to  69.  292,  Nortlicast _ 

1-2.5 

14 

1970.  _ 315,  Northeast _ 

■23. 5 

15 

1970  to  72.  2.246,  California... 

37.6 

16 

1973 .  718.  Northeast _ 

44.8 

3 

(b)  Feeding  studies — (i)  Chickens — 
(a)  Reid  et  al.  (Ref.  17)  demonstrated 
that  feeding  subtherapeutic  levels  of  tet¬ 
racycline  to  chickens  resulted  in  a  statis¬ 
tically  significant  increase  in  the  chlor- 
tetracycline-resistant  E.  coli  isolated 
from  the  birds.  This  observation  was  first 
made  by  Smith  and  Crabbe  in  1957  (Ref 

18) .  Gordon,  Garside,  and  Tucker  (Ref. 

19)  also  demonstrated  that  tetracycline- 
resistant  E.  coli  emerge  in  chickens  fed 
subtherapeutic  levels  of  tetracycline.  In 
their  study,  chlortetracyclire  resistance 
in  the  E.  coli  isolates  dropped  when  anti¬ 
biotic  use  was  discontinued,  and  it  rose 
when  chlortetracycline  use  was  rein¬ 
stituted.  Once  R-plasmid-mediated  tet¬ 
racycline  resistance  was  established  in 
an  E.  coli  strain,  the  resistance  remained 
during  the  full  course  of  the  study,  which 
was  long  after  the  investigators  ceased 
feeding  the  birds  subtherapeutic  tetra¬ 
cycline.  Further,  Harry  (Ref.  20)  found 
that  coliform  (E.  coli)  isolates  from 
chicks  fed  subtherapeutic  chlortetracy¬ 
cline  (100  grams /ton  of  feed)  were  100 
percent  tetracycline-resistant  after  8 
w'eeks  of  treatment,  while  no  resistance 
developed  in  coliforms  isolated  from  the 
nonmedicated  control  groups.  However, 
when  the  birds  in  the  contro)  group  were 
mixed  with  birds  in  the  treatment  group, 
56  percent  of  the  E.  coli  isolated  from 
birds  whose  coliforms  were  previously 
sensitive  to  tetracycline  became  tetracy¬ 
cline  resistant,  and  the  coliforms  from 
the  medicated  group  became  more  sensi¬ 
tive  to  the  antibiotic. 

(b)  In  a  study  sponsored  by  the  Animal 
Health  Institute,  Levy  et  al.  (Refs.  21-22) 
examined  changes  in  the  intestinal  mi- 
rofiora  of  chickens,  farm  dwellers,  and 
their  neighbors,  before  and  after  the  in¬ 
troduction  of  subtherapeutic  tetracy¬ 
cline  in  animal  feed  to  farms.  In  the  300 
chickens  studied,  the  initial  resistance  to 
tetracycline  in  E.  coli  was  less  than  10 
percent.  Within  48  hours  after  introduc¬ 
ing  subtherapeutic  tetracycline  in  the 
birds’  diets,  almost  all  medicated  birds 
contained  resistant  coliforms  with  R- 
plasmids  bearing  multiple  transferable 
resistance  to  tetracycline,  ampicillin, 
carbenicillin,  streptomycin,  and  sulfona¬ 
mides  in  various  combinations.  After  1 
week,  the  E.  coli  isolated  from  the  chick¬ 
ens  were  almost  entirely  tetracycline  re¬ 
sistant.  In  contrast,  E.  coli  from  the  non¬ 
medicated  birds  had  not  acquired  any 


antibiotic  resistance  2  months  after  the 
investigators  terminated  the  use  of  sub¬ 
therapeutic  tetracycline  in  their  feed. 
Chickens  in  the  treatment  group  were 
still  excreting  tetracycline-resistant  E. 
coli,  and  cleaning  the  chicken  cages  did 
not  alter  the  excretion  pattern. 

After  subtherapeutic  tetracycline  use 
was  introduced  into  the  farm  environ¬ 
ment,  the  number  of  antibiotic-resistant 
bacteria  in  the  flora  of  the  farm  dwellers 
increased,  although  at  a  slower  rate  than 
in  the  animals,  and  no  increase  was  ob¬ 
served  in  the  flora  of  their  neighbors, 
who  were  not  exposed  to  the  animals. 
Within  5  to  6  months,  31.3  percent  of 
weekly  fecal  samples  from  farm  dwellers 
contained  greater  than  80  percent  tetra¬ 
cycline-resistant  bacceria  compared  to 
6.8  percent  of  the  samples  from  the 
neighbors.  This  is  statistically  significant 
(P  <  0.001).  Moreover,  using  a  marked 
resistance  gene.  Levy  was  able  to  demon¬ 
strate  the  direct  spread  of  R-plasmid- 
bearing  E.  coli  among  chickens  and  from 
chickens  to  man. 

(c)  Further,  Smith  and  Tucker  dem¬ 
onstrated  that  E.  coli  donate  their  R- 
plasmids  to  pathogenic  Salmonella  under 
subtherapeutic  tetracycline  pressure 
(Ref.  23) .  They  compared  the  resistance 
patterns  in  Salmonella  and  E.  coli 
isolated  from  unmedicated  chickens  and 
chickens  fed  tetracycline.  No  antibiotic 
resistance  appeared  in  the  Salmonella 
isolated  from  nonmedicated  chicks,  and 
little  appeared  in  the  E.  coli.  Although 
feeding  subtherapeutic  oxytetracycline 
(100  milligrams  of  oxytetracycline/ kilo¬ 
gram  of  body  weight)  to  chickens  for  46 
days  did  not  produce  a  difference  in  the 
quantity  and  duration  of  Salmonella  ex¬ 
cretion  or  the  coliform  number  between 
treated  and  control  groups,  it  did  pro¬ 
duce  a  significant  increase  in  the  anti¬ 
biotic-resistant  organisms  in  the  chick¬ 
ens.  By  the  35th  day  of  the  experiment, 
all  E.  coli  and  Salmonella  isolates  from 
approximately  30  percent  of  the  chickens 
fed  subtherapeutic  oxytetracycline  car¬ 
ried  R-plasmids  bearing  multiple  anti¬ 
biotic  resistance.  The  transmissible  pat¬ 
terns  of  resistance  on  the  R-plasmids 
included  ampicillin,  tetracycline,  strepto¬ 
mycin,  spectinomycin,  sulfonamides,  co- 
listimethate  or  combinations  thereof. 
More  importantly,  any  specific  resistance 
pattern  observed  in  the  R-plasmlds  iso¬ 
lated  from  Salmonella  was  first  observed 
in  E.  coli  at  least  1  week  prior  to  the 
emergence  of  resistance  pattern  in  the 
Salmonella.  Long-term  feeding  of  thera¬ 
peutic  levels  of  oxytetracycline  (500  mil¬ 
ligrams/kilogram  of  body  weight)  like¬ 
wise  did  not  depress  E.  coli  or  Salmonel¬ 
la  excretion  by  the  chickens  in  this  ex¬ 
periment:  however,  E.  coli  and  Salmonel¬ 
la  in  the  treatment  group  developed  a 
higher  level  of  antibiotic  resistance  than 
did  the  birds  in  the  nomedicated  control 
group.  , 

MacKenzie  and  Bains  also  showed  that 
quantities  of  S.  typhimurium  shed  by 
chickens  were  not  reduced  by  therapeu¬ 
tic  levels  of  oxytetracycline  or  chlortetra¬ 
cycline  (Ref.  24) . 
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(d)  In  a  study  of  the  excretion  of 
Salmonella  infantis,  Rantala  (Ref.  25) 
found  that  birds  given  subtherapeutic 
levels  of  oxytetracycline  had  statistical¬ 
ly  significant  increases  of  Salmonella  in 
crops  and  small  intestines  compared  to 
nonmedicated  birds.  Otlier  investigations 
have  shown  that  the  subtherapeutic  use 
of  antibiotics  can  increase  Salmonella 
shedding  and  persistence  'Garside  and 
Hobbs.  Refs.  26,  27) . 

<e)  Siegel  (Ref.  28)  conducted  numer¬ 
ous  trials  on  the  effect  of  subtherapeutic 
tetracycline  on  Salmonella  in  chickens 
using  Salmonella  that  were  both  drug- 
sensitive  and  drug-resistant.  His  results 
are  similar  to  the  previously  discussed 
studies.  Subtherapeutic  oxytetracycline 
use  increased  antibiotic  resistance  in  for¬ 
merly  drug-sensitive  Salmonella,  al¬ 
though  shedding  did  not  increase.  In  all 
treatment  groups  inoculated  with  anti¬ 
biotic-resistant  SalmG7icUa,  shedding 
was  higher  than  in  the  nonmedicated 
group. 

(/)  The  literature  studies  on  the  use  of 
subtherapeutic  tetracycline  in  chickens 
demonstrate  that  such  use  causes  an  in¬ 
crease  in  R-plasmid-bearing  E.  coli  and 
R-plasmid-bearing  Salmonella.  The  anti¬ 
biotic  resistance  patterns  develop  first  in 
E.  coli  and  then  transfer  to  the  pathogen. 
Salmonella.  Antibiotic  resistance,  par¬ 
ticularly  multiple  antibiotic  resistance,  in 
Salmonella  isolated  from  chickens  is  in¬ 
creasing  as  a  result  of  subtherapeutic 
tetracycline  use  in  the  feed. 

(ii)  Swine,  (a)  Mercer  et  al.  <Ref.  29) 
studied  the  effect  of  tetracycline  and  the 
subtherapeutic  combination  of  chlortet- 
racycline-sulfamethazine-penicillin  on 
the  resistance  of  E.  coli  isolated  from 
swine.  They  compared  swine  on  farms 
using  medicated  feed  with  swine  grown 
on  other  farms  where  there  was  no  ex¬ 
posure  to  these  antibiotics.  On  the  treat¬ 
ment  group  farms,  79  percent  of  the 
E.  coli  isolated  from  swine  fed  subthera¬ 
peutic  oxytetracycline  were  tetracycline 
resistant,  and  77  percent  of  the  swine  fed 
the  combination  exhibited  tetracycline 
resistance.  The  coliforms  from  the  swine 
fed  the  combination  were  also  79  percent 
resistant  to  sulfonamides  and  33  percent 
resistant  to  ampicillin.  No  similar  resist¬ 
ance  patterns  devloped  on  farms  where 
the  swine  were  fed  other  antibiotic  com¬ 
binations. 

In  a  study  by  McKay  and  Branion 
(Ref.  30),  6-week-old  pigs  were  fed  sub¬ 
therapeutic  levels  of  oxytetracycline  (20 
grams/ton  of  feed).  Over  a  6-week  pe¬ 
riod,  E.  coli  and  Aerobacter  isolated  from 
the  treatment  group  developed  tetra¬ 
cycline  resistance,  while  bacteria  from 
swine  in  the  nonmedicated  control  herd 
did  not.  In  the  medicated  group,  tetra¬ 
cycline  resistance  also  developed  in  Ba¬ 
cillus  species. 

(b)  The  Animal  Health  Institute  (Ref. 
31)  supported  a  study  in  Kentucky  on 
the  effect  of  subtherapeutic  tetracycline 
use  on  E.  coli  isolated  from  swine.  The 
study  compared  a  herd  in  Coldstream, 
KY,  fed  subtherapeutic  tetracycline  con¬ 
tinuously  from  May  1972  until  1976  with 
a  herd  in  Princeton,  KY,  that  did  not  re¬ 
ceive  antibiotics  either  therapeutically 


or  subtherapeutic  ally  after  1972.  Al¬ 
though  there  was  no  difference  In  the 
total  coliform  counts  between  the  two 
herds,  the  percentage  of  chlortetracy- 
cline-resistant  E.  coli  isolates  from  the 
antibiotic-free  herd  dropped  from  81 
percent  to  22  percent  in  3  years.  During 
that  time,  chlortetracycline  resistance  in 
E.  coli  from  the  swine  that  were  contin¬ 
ually  fed  subtherapeutic  levels  of  chlor¬ 
tetracycline  remained  at  85  percent. 
Moreover,  E.  coli  from  the  antibiotic- 
free  swine  whose  resistance  to  tetracy¬ 
cline  markedly  decreased,  showed  a  si¬ 
multaneous  and  related  drop  in  resist¬ 
ance  to  ampicillin  and  streptomycin. 
This  contrasts  sharply  with  the  results 
in  the  treated  herd  where  resistance  to 
ampicillin  and  streptomycin  remained 
constant  and  high.  Finally,  E.  coli  iso¬ 
lated  from  the  soil  and  water  surround¬ 
ings  of  the  herd  fed  subtherapeutic 
chlortetracycline  contained  a  higher 
percentage  of  tetracycline,  penicillin, 
and  sulfonamide  resistance  than  did  iso¬ 
lates  from  surroundings  of  the  antibi¬ 
otic-free  herd. 

Although  Farrington  and  Switzer 
'Ref.  32)  suggest  in  a  short-term  study 
on  antibiotic  resistance  of  coliforms  in 
swine  that  tetracycline  resistance  will 
fluctuate  even  in  animals  not  fed  sub¬ 
therapeutic  levels  of  the  drugs,  a  Bureau 
of  Veterinary  Medicine  analysis  (Ref. 
33)  of  the  allegedly  nonmedicated  feed 
used  in  the  Iowa  control  herd  for  this 
study  found  antibiotics  in  the  feed.  In 
the  Director's  opinion,  this  casts  serious 
doubt  on  the  results  of  that  study,  if  it 
does  not  totally  invalidate  them. 

(c)  After  observing  antibiotic-resist- 
a.nt  coliforms  in  swine  fed  subtherapeutic 
chlortetracycline,  Bulling  and  Stephen 
(Ref.  34)  infected  the  swine  with  Sal¬ 
monella.  The  swine  wrere  divided  into  two 
basic  groups.  One  group  was  infected 
with  an  antibiotic -sensitive  Salmonella 
typhimurium,  and  one  was  infected  with 
a  sensitive  strain  of  Salmonella  chlorae- 
suis.  These  groups  were  then  subdivided 
into  antibiotic  treatment  and  control 
groups.  Although  only  2  of  the  8  pigs  in¬ 
fected  with  the  S.  typhimurium  excreted 
tetracycline-resistant  Salmonella,  10  of 
the  12  pigs  infected  with  S.  choleraesuis 
developed  salmonellosis  and  excreted 
bacteria  carrying  antibiotic-resistant  R- 
plasmids.  Moreover,  3  of  the  4  pigs  fed 
subtherapeutic  levels  of  tetracycline  de¬ 
veloped  tetracycline-resistant  S.  chole¬ 
raesuis. 

When  Findlayson  and  Barnum  (Ref. 
35)  found  that  pigs  fed  subtherapeutic 
chlortetracycline  excreted  primarily 
coliforms  bearing  multiple  resistance  R- 
plasmids,  they  postulated  that  the  anti¬ 
biotic-sensitive  E.  coli  had  been  replaced 
under  antibiotic  pressure  with  otlaer  an¬ 
tibiotic-resistant  serotypes.  They  there¬ 
fore  established  a  limited  infection  in 
swine  fed  antibiotic-sensitive  S.  typhi¬ 
murium,  and  found  greater  numbers  of 
antibiotic -resistant  Salmonella  in  tissues 
and  feces  of  swine  fed  subtherapeutic 
chlortetracycline  than  in  the  controls 
(Ref.  36). 

In  a  1969  study,  Sabo  and  Kromery 
(Ref.  37)  reported  that  tetracycline-re¬ 


sistant  SalmcmeUa  did  not  transfer  the 
tetracycline  R-plasmid.  However,  in  a 
1973  study,  they  found  that  2  of  23 
monoresistant  strains  transferred  anti¬ 
biotic  resistance  with  "good”  frequency 
to  an  E.  coli  K12  recipient.  Accordingly, 
Sabo  and  Kromery  (Ref.  38)  now  believe 
that  E.  coli  tetracycline  R-plasmids  can 
be  transferred  from  E.  coli  to  all  S. 
choleraesuis  strains,  including  variants 
that  are  fully  virulent  and  can  cause 
fatal  enteric  disease  in  man.  This,  in 
their  opinion,  rebuts  the  earlier  concept 
of  Jarolmen  (Ref.  38)  that  virulent 
smooth  variants  are  poor  recipients  and 
donors  in  contrast  to  rough  avirulent 
strains. 

(d)  The  Bureau  of  Veterinary  Medi¬ 
cine  conducted  two  studies  (Ref.  1)  de- 
.'igned  to  measure  the  effect  of  sub¬ 
therapeutic  chlortetracycline  in  feed 
(100  grams/ton  of  feed)  on  sw'ine  in¬ 
fected  w’ith  antibiotic -sensitive  or  anti¬ 
biotic-resistant  Salmonella.  When  swine 
fed  subtherapeutic  chlortetracycline 
were  inoculated  with  drug-sensitive  Sal¬ 
monella,  they  exhibited  less  shedding 
over  the  duration  of  the  study  than  did 
the  nonmedicated  controls  for  that  study. 
However,  Salmonella  isolated  from  medi¬ 
cated  swine  developed  more  tetracycline 
resistance  than  did  those  from  nonmedi¬ 
cated  swine.  When  the  swine  w^ere  inoc¬ 
ulated  with  tetracycline-resistant  Sal¬ 
monella,  the  medicated  animals  shed 
Salmonella  more  persistently,  preva¬ 
lently,  and  in  higher  quantities  than 
nonmedicated  swine. 

(e)  Epidemiological  surveys  demon¬ 
strate  that  isolates  of  Salmonella  are 
generally  at  least  10  to  20  percent  R- 
plasmid-bearing.  More  Importantly,  the 
clinical  isolates,  i.e.,  those  that  caused 
illness  in  man  and  animals  and  are 
therefore  the  principal  public  health 
concern,  have  been  reported  to  have  at 
least  60  percent  R-plasmid-determined 
antibiotic  resistance.  Some  surveys  show 
the  resistance  as  high  as  90  percent 
(Refs.  10,  39  through  45). 

In  England,  where  tetracycline  resist¬ 
ance  in  E.  coli  isolated  from  swine  was 
ubiquitous  because  of  the  widespread  use 
of  subtherapeutic  tetracycline  for  15 
years  in  swine  feed,  Smith  (Ref.  46) 
determined  that  resistance  decreased 
only  slightly  in  the  4  years  immediately 
follow’ing  implementation  of  the  Sw'ann 
Committee’s  recommendations.  He  also 
found  that  the  incidence  of  swine  shed¬ 
ding  tetracycline-resistant  Salmonella 
had  not  decreased.  Smith,  however,  did 
not  mea-sure  the  changes  in  the  multiply 
resistant  bacteria  that  are  documented 
elsewhere  in  this  notice,  and  he  did  find 
that  the  proportion  of  tetracycline-re¬ 
sistant  strains  of  E.  coli  with  self-trans- 
missible  R-plasmids  had  declined.  Lin¬ 
ton  (Ref.  47)  more  recently  concluded 
that  there  has  been  little  adherence  to 
the  recommendations  of  the  Swann  Com- 
nuttee  in  England. 

But  in  Denmark,  where  the  use  of 
penicillin  and  tetracycline  has  been  re¬ 
stricted  since  1972,  Larsen  and  Neilsen 
(Ref.  48)  found  that  coliforms  Isolated 
from  17  swine  herds  have  exhibited  a 
sharp  drop  in  multiple  antibiotic  reslst- 
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ance  (from  68  percent  to  9.5  percent) 
and  that  there  has  been  a  simultaneous 
increase  in  the  number  of  tetracycline- 
sensitive  strains  (from  3  percent  to  36 
percent) .  Changes  in  resistance  were 
somewhat  less  dramatic  in  herds  with 
intermittent  antibiotic  use  or  where 
medicated  swine  were  added  to  the  herd. 

(/)  Again,  this  information  on  isolates 
from  swine  corroborates  the  results  seen 
in  the  swine  studies  submitted  under  21 
CFR  558.15  for  other  animal  species. 
Subtherapeutic  tetracycline  use  causes 
an  increase  in  R-plasmid-bearing  E.  coli 
and  Salmonella-,  increasingly,  the  R- 
plasmids  are  carrying  E.  coli  and  Salmo¬ 
nella.  Finally,  overall  antibotic  resist¬ 
ance  is  increasing  in  Salmonella. 

(iii)  Cattle,  (a)  In  1958  before  knowl¬ 
edge  of  R-plasmids  was  widespread,  H. 
William  Smith  (Ref.  49)  studied  the  ef¬ 
fect  of  subtherapeutic  tetracycline  in 
feed  on  750  calves.  After  12  weeks  of  ex¬ 
posure,  84  percent  of  the  E.  coli  isolated 
from  the  calves  were  tetracycline  resist¬ 
ant,  and  the  coliforms  also  were  largely 
resistant  to  steptomycin  and  the  sulfon¬ 
amides.  No  tetracycline-resistant  E.  coli 
were  ever  Isolated  from  the  feces  of  the 
110  animals  in  the  nonmedicated  control 
group.  Further,  2  months  after  termina¬ 
tion  of  the  experiment,  half  of  the  cattle 
in  the  treatment  group  were  still  shed¬ 
ding  drug-resistant  E.  coli. 

Mercer  et  al.  (Ref.  29)  studied  the  ef¬ 
fect  of  subtherapeutic  chlortetracycline 
and  sulfamethazine  on  the  development 
of  drug  resistance  in  E.  coli.  The  authors 
compared  isolates  from  farms  xising 
medicated  feed  with  isolates  from  farms 
using  antibiotic -free  cattle  feed.  E.  coli 
isolated  from  calves  fed  subtherapeutic 
tetracycline  acquired  R-plasmid  antibi¬ 
otic  resistance  while  few  did  in  the  non¬ 
medicated  groups. 

In  Edwards’  study  (Ref.  50)  of  sub¬ 
therapeutic  tetracycline  in  calves,  the 
number  of  E.  coli  in  the  treatment  groups 
was  not  reduced  by  the  antibiotic,  and  the 
resistance  in  the  isolates  remained  high 
for  the  duration  of  the  10-week  study. 
Resistance  dropped  when  the  tetracy¬ 
cline  was  discontinued  at  the  end  of  the 
study.  While  tetracycline  resistance  in 
E.  coli  from  the  untreated  control  group 
was  initially  high,  the  percentage  of  anti¬ 
biotic-resistant  bacteria  decreased  to 
nearly  zero  in  the  6th  week  of  the  experi¬ 
ment  and  remained  there  until  the 
conclusion. 

(b)  An  FDA  contract  study  with  the 
University  of  Missouri  (Ref.  51)  showed 
that  tetracycline  resistance  among  E. 
coli  in  calves  fed  subtherapeutic  chlor¬ 
tetracycline  went  from  19  percent  to  95 
percent  during  the  study,  while  tetracy¬ 
cline  resistance  among  E.  coli  in  the  con¬ 
trol  group  went  from  34  percent  to  74 
percent.  Generally,  resistance  is  higher 
in  calves  that  are  fed  subtherapeutic  an¬ 
tibiotics  than  in  range  cattle  or  dairy 
cattle,  which  normally  are  not  fed  them. 
When  Wyoming  range  cattle  raised  with¬ 
out  antibiotics  were  compared  with  dairy 
cows,  the  antibiotic  resistance  in  the  E. 
coli  from  the  range  cattle  was  9  percent 
in  that  survey;  the  level  of  tetracycline 
resistance  in  the  dairy  cattle  was  ap¬ 
proximately  50  percent.  A  study  of  tetra¬ 


cycline  resistance  in  E.  coli  isolated  from 
calves  fed  subtherapeutic  levels  of  tetra¬ 
cycline  with  neomycin  (Ref.  54)  pro¬ 
duced  striking  results.  Although  tetracy¬ 
cline  resistance  in  the  E.  coli  from  calves 
in  the  treatment  groups  averaged  57 
percent,  no  tetracycline  resistance  was 
found  in  E.  coli  isolated  from  calves  that 
were  kept  in  a  separate  corral  and  had 
never  been  exposed  to  antibiotics.  On 
five  other  ranges,  where  antibiotics  had 
not  been  given  for  at  least  .1  year,  less 
than  1  percent  of  the  coliforms  were  tet¬ 
racycline  resistant. 

(c)  Several  studies  have  examined  the 
effect  of  subtherapeutic  tetracycline  on 
the  development  of  tetracycline  resist¬ 
ance  in  Salmonella  isolated  from  calves. 
For  example,  Loken  et  al.  (Ref.  59)  ex¬ 
amined  the  R-plasmid  resistance  in 
Salmonella  isolated  from  calves  fed  sub¬ 
therapeutic  chlortetracycline.  The  au¬ 
thors  compared  R-plasmids  isolated  from 
E.  coli  and  Salmonella.  When  the  calves 
were  fed  subtherapeutic  chlortetracy¬ 
cline,  the  tetracycline  resistance  in  the 
E.  coli  isolated  increased  to  100  percent 
after  63  days  of  treatment,  and  a  concur¬ 
rent  increase  in  ampicillin,  streptomycin, 
and  neomycin  resistance  occmred.  The 
indigenous  Salmonella  developed  the 
tetracycline  resistance:  they  also  became 
multiple  resistant. 

(d)  Sato  and  Kodama  (Ref.  60)  exam¬ 
ined  Salmonella  typhimurium  isolated 
from  36  calves  fed  subtherapeutic  chlor¬ 
tetracycline  in  a  feedlot  in  Japan.  Most 
strains  exhibited  greatly  increased  levels 
of  antibiotic  resistance  after  20  days. 

(c)  Director's  analysis.  The  independ¬ 
ent  studies  in  the  literature  on  the  sub¬ 
therapeutic  use  of  tetracycline  in  cattle 
feed  show  that  this  use  causes  an  in¬ 
crease  in  R-plasmid-bearing  E.  coli  and 
Salmonella.  They  also  suggest  that  the 
R-plasmids  in  the  E.  coU  may  be  trans¬ 
ferred  to  the  Salmonella. 

7.  Director’s  conclusions.  The  studies 
submitted  by  the  NADA  holders  and  in 
the  literature  show  that  feeding  sub¬ 
therapeutic  tetracycline  to  chickens, 
swine,  and  calves  results  in  an  increase 
in  antibiotic-resistant  E.  coli  and  Sal¬ 
monella.  and  resistant  E.  coli  transfer 
their  R-plasmids  to  Salmonella  given 
sufficient  time.  When  the  animals  are 
infected  with  resistant  strains  of  Sal¬ 
monella,  feeding  subtherapeutic  tetra¬ 
cycline  leads  to  a  prolongation  of  shed¬ 
ding  which  increases  the  R-plasmids  in 
the  Salmonella  reservoir.  Moreover,  the 
percentage  of  antibiotic-resistant  Sal¬ 
monella.  in  particular  the  multiply  re¬ 
sistant  Salmonella,  have  increased  in 
both  man  and  animals  as  shown  by  re¬ 
cent  epidemiological  studies,  and  as  a 
result  of  this  plasmid  transfer,  the  pat¬ 
terns  of  resistance  in  man  and  animals 
are  similar.  Accordingly,  the  Director 
finds  that  the  holders  of  approved 
NADA’s  for  subtherapeutic  tetracycline 
use  have  failed  to  show  that  widespread 
subtherapeutic  tetracycline  use  in  ani¬ 
mal  feed  is  safe  imder  21  CFR  558.15. 
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C.  COMPROMISE  OF  THERAPY 
iCRTTEiaON  2  (C)  ) 

1.  Background  and  criterion.  The  1972 
FDA  task  force  was  concerned  that  the 
continuous  feeding  of  antibiotics  to  ani¬ 
mals  might  compromise  the  treatment 
of  certain  animal  diseases.  It  concluded 
that  additional  Information  was  needed, 
and  FDA  accordingly  determined  that 
epidemiological  and  controlled  challenge 
studies  should  be  carried  out  to  deter¬ 
mine  the  relationship  of  the  use  of  anti¬ 
biotics  In  animal  feed  to  the  effectiveness 
of  subsequent  treatment  of  animal  dis- 
ea.se,  which  is  criterion  2(c)  of  this  no¬ 
tice. 

Controlled  studies  must  be  undertaken  to 
determine  whether  or  not  the  administration 
of  an  antihactciial  drug  at  subtherapeutlc 
levels  results  In:  disease  that  is  more  diffi¬ 
cult  or  impossible  to  treat  with  therapeutic 
levels  of  the  same  drug  or  if  it  is  necessary 
to  resort  to  another  drug  for  treatment. 

(Clinical  disease  must  be  present  as  a  natu¬ 
ral  or  artiffcially  Induced  occurrence.) 

As  the  Director  explained  earlier  in 
til  is  notice,  and  in  the  previous  notice 
proposing  to  terminate  approval  of  peni¬ 
cillin  use  in  animal  feed,  the  subthera- 
peutic  u.se  of  antibiotics,  including  tetra¬ 
cycline  in  animal  feeds,  causes  an  in¬ 
crease  in  R-plasm id-bearing  (antibiotic- 
resistant)  E.  Coli  and  Salmonella.  These 
R-plasmid-bearing  bacteria  have  become 
ubiquitous.  Further,  R-plasmids  can 
transfer  among  E.  coli  and  Salmonella, 
and  these  antibiotic -resistant  organisms 
have  been  causing  increased  disease 
problems  in  man  and  animals.  Each  step 
in  the  process  has  been  clearly  and  re¬ 
peatedly  documented,  and  most  have 
been  illustrated  by  the  submitted  studies 
conducted  under  21  CPR  558.15. 

2.  Questions  raised  by  FDA-funded  re¬ 
search  and  literature  studies.  Neverthe¬ 
less,  due  to  the  complexity  and  Impor¬ 
tance  of  the  compromise  of  therapy  issue, 

FDA  sponsored  a  study  to  develop  a  dls- 
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ease  model  with  antibiotic -susceptible 
organisms  in  a  manner  that  would  pro¬ 
vide  susceptible  pathogenic  E.  coli  with 
the  opportunity  to  interact  in  the  intes¬ 
tinal  tract  with  R-plasmid-bearing  or¬ 
ganisms  and  develop  drug  resistance 
(Ref.  1) .  A  University  of  Missouri  survey 
for  tetracycline-susceptible  pathogenic 
E.  coli,  however,  failed  to  locate  an  anti¬ 
biotic-susceptible  strain  from  swine,  and 
therefore  a  compromise  of  therapy  ex¬ 
periment  using  tetracycline-resistant 
pathogenic  E.  coli  was  performed  accord¬ 
ing  to  the  following  design. 

(a)  Experimental  design.  Swine  were 
fed  an  unmedicated  diet  and  two  diets 
containing  different  subtherapeutic  lev¬ 
els  of  the  combination  chlortetracycline, 
sulfamethazine,  and  penicillin;  the  in¬ 
vestigators  then  measured  the  effective¬ 
ness  of  therapeutic  levels  of  chloram¬ 
phenicol  (a  drug  xmrelated  to  chlortetra¬ 
cycline)  and  chlortetracycline. 


Number 

Infection 

Oral  thempeutle  agent 

Group 

of 

with 

(per  kilogram  of  animal) 

anlniab 

E.coii 

Diet  1 — Unmedlcatod 
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18 

No . 

.  None. 

2 

20 

Yes . 

Do. 

3 

28 

Yes . 

.  Chloramphenicol— 50  mil- 

ligrams. 
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30 

Yes . 

.  Chlortetracycline — 50  mil- 

ligrams. 

Diet  2 — Chlortetracycline  (20  e/ton  of  feed),  sulfametha- 

eine 

feed) 

(20  g/ton 

of  feed). 

and  t)cnicilUn  (10  g/ton  of 

Number 

Infection 

Oral  therapeutic  agent 
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of 

with 

(per  kilogram  of  animal) 

animab 

E.  eoli 

1 

17 

Yes _ 

.  None. 
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21 

Yes _ 

.  Chloramphenicol— 50  mil- 

ligrams. 

3 

23 

Yes _ 

.  Chlortetracycline— 50  mil- 

Ugram.s. 

Diet  3 — Chlortetracycline  (100  g/ton  of  feed),  sul¬ 
famethazine  (100  g/ton  of  feed),  and  penicillin  (SO 
g/ton  of  feed) 

Number 

Infection 

Oral  therapeutic  agent 

Group  of 

animals 

with 

E.  eoli 

(per  kilogram  of  animal) 

1  14 

Yos _ 

None. 

2  10 

Yes . 

Chloramphenicol— 50  mil¬ 
ligrams. 

3  23 

Yes . 

Chlortetnicychne— 50  mil- 

ligrams. 

(b)  Director’s  analysis.  In  each  diet, 
chloramphenicol  treatment  was  signifi¬ 
cantly  more  effective  for  the  treatment  of 
the  disease  than  was  treatment  with 
chlortetracycline.  The  result,  in  fact, 
show  that  chlortetracycline  treatment 
was  ineffective  both  hi  tlie  untreated 
control  group  and  in  the  groups  fed  the 
combination  of  subtherapeutic  anti¬ 
biotics  in  (he  ration. 

The  Missouri  study  indicates  than  ani¬ 
mal  therapy  may  be  compromised  where 
the  pathogen  is  resistant  to  the  anti¬ 
biotic  used  for  treatment. 

Mackenzie  and  Baines  (Ref.  2)  in¬ 
fected  broiler  chickens  with  tetracycline, 
neomycin-,  and  sulfonamide-resistant 
Salmonella  typhimurium  collected  from 


a  field  outbreak  of  salmonellosis  In  broil¬ 
ers,  and  they  then  compared  the  results 
of  subsequent  tetracycline  therapy  with 
therapy  with  fiiraltadone  and  chloram¬ 
phenicol.  While  tetracycline  therapy  did 
not  produce  a  lower  shedding  rate  than 
therapy  with  the  other  antibiotics,  the 
group  given  therapeutic  tetracycline 
treatment  exhibited  a  higher  mortality 
rate  than  the  groups  treated  with  fural- 
tadone  and  chloramphenicol. 

Hjerpe  (Ref.  3)  studied  tlie  effect  of 
chlortetracycline  therapy  on  Pasteurella 
isolated  from  feed  lot  cattle  that  had 
been  fed  subtherapeutic  chlortetracyc¬ 
line.  He  found  that  the  use  of  subthera¬ 
peutic  chlorteracycline  caused  an  in¬ 
crease  in  Pasteurella  that  were  resistant 
to  chlortetracycline,  penicillin,  sxllfona- 
mides,  and  other  antibiotics:  more  im-_ 
portantly,  subsequent  chlortetracycline 
therapy  for  the  treatment  of  the  Pas¬ 
teurella  infections  in  these  animals 
proved  unsuccessful. 

Therefore,  the  Director  finds  that  the 
questions  posed  by  the  FDA  Task  Force 
have  been  reinforced  by  compromise  of 
therapy  studies  in  swine,  chickens,  and 
cattle  conducted  by  other  independent 
scientists. 

The  holders  of  the  approved  NADA's 
submitted  nine  studies  in  their  attempt 
to  resolve  the  compromise  of  therapy 
issue.  After  careful  consideration  of  these 
studies,  the  Director  has  found  tliem  to 
be  inadequate  for  various  reasons.  They 
are  of  limited  size  and  scope,  and  in  light 
of  evidence  generated  from  other  sources 
since  the  regulations  and  guidelines  were 
established  they  are  inconclusive.  The 
Director  believes  that  only  careful  long¬ 
term  epidemiological  field  studies  will  be 
adequate  to  resolve  the  question  of  the 
extent  to  which  therapy  has  been  com¬ 
promised. 

3.  Compromise  of  therapy  studies  in 
chickens — (a)  Pfizer  Study.  Pfizer 
studied  the  effect  of  parenteral  and  oral 
oxytetracycline  therapy  in  artificially 
infected  chickens  that  had  been  fed  sub¬ 
therapeutic  oxytetracycline.  After  a  25- 
day  preexposure  to  subtherapeutic  oxy¬ 
tetracycline  in  the  feed,  chicks  were  in¬ 
fected  by  intramuscular  injection  with  a 
pathogenic  but  tetracycline-sensitive  E. 
coli.  Although  subsequent  parenteral  and 
oral  therapeutic  treatment  with  oxy¬ 
tetracycline  (12.5  milligrams/subcutane¬ 
ously /bird  and  500  grams/ton  of  feed) 
reduced  the  mortality  rate  in  the  chick¬ 
ens,  oral  therapy  did  not  produce  a  re¬ 
duced  incidence  of  lesions.  Moreover,  the 
Director  finds  the  study  design  to  be 
faulty  because  the  nonin testinal  route  of 
E.  coli  infection  does  not  resemble  the 
normal  route  of  infection,  and  it  there¬ 
fore  bypasses  the  opportunity  for  the  R- 
plasmid  transfer  which  can  occur  in  the 
intestine.  Pfizer  also  used  a  tetracycline- 
sensitive  strain  of  E.  coli.  As  recent  evi¬ 
dence  demonstrates,  antibiotic  resistance 
is  now  high  in  the  animal  population,  and 
this  fact  is  important  to  the  compromise 
of  therapy  problem.  For  these  reasons, 
the  Director  concludes  that  the  study  is 
inadequate  to  resolve  the  compromise  of 
therapy  issue. 


(b)  American  Cyanamid  Study.  Amer¬ 
ican  CJyanamid  conducted  a  2-phase 
study  to  measure  the  effects  of  chlor¬ 
tetracycline  in  water  therapy  (1  gram/ 
gallon  of  water)  when  chickens  were  in¬ 
fected  with  Salmonella  isolated  from 
other  birds  that  had  been  fed  subthera¬ 
peutic  chlortetracycline.  CJyanamid  used 
the  2-phase  study  because  it  had  diffi¬ 
culty  experimentally  inducing  fatal  oral 
infections  in  chicks  more  than  4  days  old. 
The  rate  of  fatal  mfection  was  con¬ 
sidered  an  indication  of  the  adequacy  of 
the  experimental  infection. 

In  phase  I,  one  group  of  chicks  was  fed 
subtherapeutic  chlortetracycline  (200 
grams /ton  of  feed)  for  2  weeks,  and  fecal 
conforms  were  isolated.  Then  the  chicks 
w'ere  orally  infected  with  a  nalidixic  acid 
marked  strain  of  a  pathogen.  Salmonella 
gallinarium.  After  2  days  fecal  Salmo¬ 
nella  were  isolated.  Coliforms  and  Sal¬ 
monella  were  Isolated  from  an  untreated 
but  infected  control  group  in  the  same 
manner. 

This  phase  of  the  study  was  designed 
to  allow  R-plasmids  from  coliforms  to 
transfer  to  Salmonella  during  the  2  days 
in  the  chick.  In  Phase  n  a  second  group 
of  chicks  was  Inoculated  with  bacteria 
obtained  from  the  first  group  according 
to  the  following  design; 
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Chlortetracycline  therapy  was  insti¬ 
tuted  48  hours  after  the  Phase  II  inocu¬ 
lation.  Although  therapy  proved  to  be 
equally  successful  whether  or  not  the 
birds  were  infected  with  organisms  iso¬ 
lated  from  chicks  that  had  received  sub¬ 
therapeutic  tetracycline  in  Phase  I.  the 
basic  experimental  design  did  not  truly 
address  the  compromise  of  therapy  issue. 
Moreover,  the  experiment  is  defective  in 
several  other  areas.  Evidence  from  litera- 
tiure  shows  that  longer  exposure  to  sub¬ 
therapeutic  chlortetracycline  in  chicken 
feed  which  is  consistent  with  the  actual 
conditions  of  the  drug’s  use  in  the  field, 
produces  an  increase  in  R-plasmid-bear¬ 
ing  bacteria.  Phase  I  of  the  study  was 
conducted  for  only  14  days,  and  the  Di¬ 
rector  finds  this  truncated  aspect  of  the 
study  inappropriate  as  a  model  for  an  ac¬ 
tual  field  infection.  In  birds  infected  with 
both  Salmonella  and  E.  eoli,  the  orga- 
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nism  had  only  2  days  to  interact  and 
donate  R-plasmids,  which  is  inconsistent 
with  normal  conditions  and  conditions 
in  other  studies  reported  in  the  litera¬ 
ture.  Finally,  the  chickens  in  Phase  n 
were  never  exposed  by  any  subtherapeu- 
tic  antibiotics  in  their  feed,  which  was 
contrary  to  the  guidelines.  The  agency 
developed  that  aspect  of  the  guidelines 
to  assess  the  element  of  concurrent  con- 
tinuoas  antibiotic  exposure,  and  the  Di¬ 
rector  believes  that  point  is  still  relevant. 
For  all  these  reasons,  the  Director  con¬ 
cludes  that  this  study  has  failed  to  re¬ 
solve  the  compromise  of  therapy  issue. 

(4)  Compromise  of  therapy  studies  in 
swine — (a)  Diamond  Shamrock  Study 
No.  1.  Diamond  Shamrock  conducted  a 
compromise  of  therapy  study  for  swine 
using  the  subtherapeutic  combination  of 
chlortetracycline,  sulfathiazole,  penicillin 
(CSP-250)  in  feed  and  neomycin  as  the 
therapeutic  agent. 

Forty  pigs,  4  to  5  weeks  of  age,  were 
divided  into  4  groups  of  10  pigs  each. 
Groups  A  and  B  served  as  environmental 
controls  and  did  not  receive  CSP-250. 
Groups  C  and  D  were  placed  on  CSP-250 
for  the  first  21  days  of  the  trial.  On  the 
23d  day,  all  four  groups  of  pigs  were 
Inoculated  with  S.  choleraesuis.  Approxi¬ 
mately  72  hours  after  inoculation,  neo¬ 
mycin  therapy  (7  milligrams/pound/day 
in  water)  was  initiated  in  groups  B  and 
D,  and  continued  for  4^2  days. 

From  the  standpoint  of  growth, 
weight,  and  feed/gain,  the  neomycin 
treatment  group  (Group  B)  performed 
the  poorest  of  the  four  groups.  Neomycin 
in  the  presence  of  CSP-250  (Group  D) 
was  better  than  neomycin  without  CSP- 
250  (Group  B) ,  but  not  significantly  bet¬ 
ter  than  the  CSP-250  group  alone  or  the 
nonmedicated  controls.  Because  the  neo¬ 
mycin  shows  no  therapeutic  value,  the 
Director  concludes  the  study  is  immate¬ 
rial. 

(b)  Diamond  Shamrock  Study  No.  2. 
The  second  Diamond  Shamrock  study 
attempted  to  determine  whether  an  E. 
coli  infection  of  swine  was  more  difiBcult 
to  treat  with  nitrofurazone  when  pigs  had 
been  maintained  for  3  weeks  prior  to 
therapy  on  chlortetracycline  at  100 
grams/ton. 

Forty  5-week-old  pigs  were  divided 
into  4  groups  of  10  animals  each.  Two 
groups  did  not  receive  subtherapeutic 
antibiotics,  while  two  groups  were  fed 
subtherapeutic  levels  of  chlortetracy¬ 


cline  (100  grams/ton).  On  the  21st  day. 
pathogenic  E.  coli  were  added  to  the  feed 
of  all  the  pigs,  and  at  the  first  sign  oif 
disease  one  group  of  pigs  from  both  the 
medicated  and  nonmedicated  groups 
was  treated  with  therapeutic  furazoli¬ 
done  in  water. 

Feeding  subtherapeutic  chlortetracy¬ 
cline  to  the  pigs  did  not  interfere  with 
furazolidone  treatment  of  the  experi¬ 
mentally  induced  disease.  However,  the 
pigs  were  fed  chlortetracycline  for  only 
3  weeks  before  infection,  and  therapy 
was  initiated  at  the  first  signs  of 
disease.  These  points  minimized  the 
opportunity  for  the  transmission  of 
R-plasmids.  Also,  Animal  Health  Cri¬ 
teria  1(c)  states  that  the  sponsors  were 
to  assess  the  effect  of  subtherapeutic  use 
of  a  drug  on  subsequent  therapy  by  that 
same  or  a  related  drug.  Chlotetracycline 
and  furazolidone  are  not  chemically 
related,  and  plasmid -mediated  nitro- 
furan  resistance  rarely  occurs  in  a  pat¬ 
tern  of  resistance  with  other  drugs 
(Ref.  4) .  Moreover,  because  of  questions 
about  carcinogenicity,  the  Director  pro¬ 
posed  in  a  notice  published  in  the  Fed¬ 
eral  Register  of  May  13,  1976  (41  PR 
19907)  to  withdraw'  approval  of  the 
NADA’s  for  the  use  of  furazolidone.  Ac¬ 
cordingly,  the  Director  concludes  the 
study  has  failed  to  resolve  the  compro¬ 
mise  of  therapy  issue. 

(c)  Pfizer  Study.  Pfizer  carried  out  a 
study  to  determine  the  therapeutic  ef¬ 
ficacy  of  oxy tetracycline  (500  grams/ 
ton)  against  induced  salmonellosis  in 
pigs  previously  fed  subtherapeutic  oxy- 
tetracycline  (150  grams/ton)  for  21 
days.  The  infecting  agent  was  Salmo¬ 
nella  choleraesuis,  given  by  oral  inocu¬ 
lation. 

Sixty  pigs,  6  to  8  weeks  of  age,  were 
divided  into  2  groups  (A  and  B),  which 
were  then  further  subdivided  into  groups 
of  10  each.  For  21  days,  the  3  subgroups 
in  group  A  were  maintained  on  a  non¬ 
medicated  diet  while  those  in  group  B 
were  fed  a  similar  diet  containing  sub¬ 
therapeutic  oxytetracycline.  On  days  22 
to  24  all  animals  were  fed  a  nonmedi¬ 
cated  ration.  All  feed  was  then  with¬ 
drawn,  and  the  pigs  were  infected  with 
the  S.  choleraesuis.  One  subgroup  of 
groups  A  and  B  was  fed  the  treatment 
ration  (oxytetracycline  500  grams/ton) 
at  disease  onset  and  continued  for  14 
days.  Tlie  table  below  summarizes  the 
experimental  design. 


Infection 

Proniodicated  with 

Salmonella 

Treatment 

Mortality 

Frequency 
of  diarrhea 

Average 

d^ly 

fain 

kilogram 

Average 

daily 

feed 

kilogram  f 

A 

Ti 

Nomnedi- 

Noninfected-  Nonmedicated . 

.  0/10, 0  pet... 

12 

a  706 

1.62 

cated. 

A 

T2 

_ _ do . 

..  Infected... 

. do . 

.  3A0,  30  pet.. 

41 

.031 

.81 

A 

T3 

. do . 

. do . 

..  Oxytetracycline 550  p/m.. 

.  0/10,  0  pet... 

3 

.683 

1.64 

B 

T4 

Medicated.. 

..  Noninfected.  Nonmedicated . 

.  0/10, 0  pet... 

6 

.648 

1.58 

B 

T5 

_ do.. . 

..  Infected... 

. do . . 

.  6A0,  60'  pet.. 

42 

-.  104 

.86 

B 

T6 

_ do . 

. do _ 

..  Oxytetracycline 550 p/m.. 

.  1/10, 10  pet- 

19 

.289 

1.06 

Pigs  that  were  given  therapy  after  in-  hours.  Pathological  finding  at  necropsy 
fection  (T2  and  T5)  showed  clinical  were  consistent  wdth  salmonellosis,  and 
signs  of  disease  24  hours  postinoculation  S.  choleraesius  was  discovered  from  all 
and  100  percent  morbidity  by  48  to  96  animals  that  died. 


Although  oxytetracycline  at  500 
grams/ ton  was  efficacious  in  controlling 
mortality  whether  or  not  the  animals 
had  been  premedicated  with  oxytetra¬ 
cycline,  150  grams/ton,  the  results  show 
a  trend  toward  compromise  of  therapy. 
(For  mortality  compare  T2  v.  T5  and  T3 
V.  T6.)  Group  A,  which  was  not  fed 
the  subtherapeutic  antibiotic-containing 
diet  before  infection,  exhibited  a  better 
overall  result  against  frequency  of 
diarrhea  and  average  daily  gain.  Despite 
the  fact  that  the  differences  in  the  re¬ 
sults  are  not  statistically  significant, 
there  is  no  basis  for  the  Director  to  con¬ 
clude  that  the  results  are  the  same.  For 
these  reasons  and  the  general  problems 
associated  with  the  study’s  design,  the 
Director  concludes  the  study  did  not  re¬ 
solve  the  compromise  of  therapy  issue. 

(d)  American  Cyanamid  study.  Ameri¬ 
can  Cyanamid  examined  the  use  of  the 
subtherapeutic  combination  of  chlor¬ 
tetracycline  -  sulfamethazine  -  penicillin 
(ASP-250)  on  the  therapeutic  effective¬ 
ness  of  sulfamethazine  in  pigs  experi¬ 
mentally  infected  with  Salmonella  cho- 
Icraesuis,  variety  konzendorf. 

Sixty  4-week-old  pigs  were  divided  into 
6  groups.  Half  were  fed  ASP-250  for  2 
weeks,  and  half  were  fed  plain  swine 
grower  mash.  One  week  later  40  of  the 
60  pigs  were  inoculated  via  nonmedi¬ 
cated  feed  with  S.  choleraesuis.  Feed  was 
removed  from  all  groups  18  hours  before 
infection.  Sulfamethazine  therapy  was 
initiated  in  one  infected  group  fed  ASP- 
259  and  one  that  was  only  fed  the  un¬ 
medicated  diet  when  80  to  100  percent 
of  the  pigs  in  each  group  showed  severe 
diarrhea  (3  days  postinfection).  The 
drug  was  given  intraperitoneally  at  100 
grams/pound  of  body  weight,  and  daily 
medication  was  continued  at  50  milli- 
grapis/pound  until  diarrhea  had  ceased 
or  14  days  postinfection. 

Prior  subtherapeutic  treatment  with 
ASP-250  did  not  appear  to  reduce  the 
therapeutic  effectiveness  of  sufametha- 
zine.  Nevertheless,  the  study  involved 
short-term  exposure  to  the  subthera¬ 
peutic  drug.  In  addition,  therapy  was 
administered  by  an  unusual  method  and 
not  geared  to  practical  therapy.  For 
these  reasons,  the  Director  rejects  the 
study  as  inconclusive. 

5.  Compromise  of  therapy  studies  in 
cattle — (a)  Diamond  Shamrock  study. 
In  this  experiment,  the  effect  of  sub- 
therap)eutic  chlortetracycline  in  feed  on 
the  oxytetracycline  treatment  of  induced 
salmonellosis  was  measured.  Twenty - 
eight  calves  were  distributed  into  4 
groups  of  7  each.  Two  groups  received 
subtheraputic  chlortetracycline  70  milli- 
grams/calf/day) ,  and  two  did  not  re¬ 
ceive  any  antibiotic  in  their  feed. 

On  day  21,  tetracycline-sensitive  S. 
typhimurium  were  orally  administered 
to  each  calf.  After  fecal  samples  were 
taken  on  day  2,  parentral  oxytetracycline 
treatment  (5  milligrams/pound  body 
weight/day)  was  begun  in  one  group  of 
premedicaeted  calves  and  in  one  group 
of  nonmedicated  animals;  treatment  was 
continued  for  3  days. 
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Within  2  days  of  Salmonella  innocu- 
lation,  all  calves  had  fevers  of  105*  P  or 
more;  many  animals  had  diarrhea,  in¬ 
dicating  that  disease  had  occurred. 
Three  deaths  occurred  in  the  nontreated 
group,  but  none  of  the  group  that  was 
treated  with  oxytetracycline. 

Although  injection  with  therapeutic 
oxytetracycline  was  successful  in  reduc¬ 
ing  the  febrile  responses  and  diarrhea  in 
calves  inoculated  orally  with  Salmo¬ 
nella,  the  study  by  no  means  resolves 
the  compromise  of  therapy  issue.  The 
calves  were  fed  subtherapeutic  chlortet- 
racycline  for  only  21  days  before  Infec¬ 
tion;  the  calves  were  infected  with  a 
tetracycline-sensitive  strain  of  S.  typhi- 
murium;  the  Salmonella  were  never  ex¬ 
posed  to  subtherapeutic  antibiotics;  and 
therapy  was  initiated  2  days  after  in¬ 
troduction.  For  all  of  these  reasons,  the 
Director  finds  the  study  inadequate  to 
resolve  the  compromise  of  therapy 
problem. 

(b)  Pfizer  study.  In  this  study  of  oxy¬ 
tetracycline,  20  calves  w'ere  allotted  in 
groups  of  5  to  4  pens.  Two  groups  were 
fed  a  nonmedicated  basal  ration  for  21 
days,  while  the  other  two  groups  were 
fed  subtherapeutic  oxytetracycline  (350 
milligrams/head/day) .  But  the  medi¬ 
cated  diet  was  terminated  after  21 
days,  and  normal  ration  was  substituted. 
Three  days  later  all  calves  were  innocu- 
lated  subcutaneously  with  a  strain  of 
tetracycline-sensitive  Pasteurella  mul- 
tocida.  Parenteral  oxytetracycline  ther¬ 
apy  was  initiated  (5  milligrams/pound/ 
day)  immediately  and  continued  for  2 
additional  days. 

The  results  illustrate  that  oxytetra¬ 
cycline  Injected  at  5/milligrams/pound 
following  inoculation  Is  effective  in  con¬ 
trolling  tetracycline-sensitive  Pasteur¬ 
ella  that  are  never  exposed  to  subthera¬ 
peutic  antibiotics  or  R-plasmids  in  the 
gut. 

But  this  study  obviously  does  not  re¬ 
solve  the  compromise  of  therapy  issue. 
Indigenous  E.  coli  were  only  brtefiy  ex¬ 
posed  to  subtherapeutic  oxytetracycline, 
and  the  calves  were  placed  on  an  anti¬ 
biotic-free  diet  before  inoculation  with 
the  Pasteurella.  This  was  contrary  to 
the  guidelines  and  soimd  science.  More¬ 
over,  the  parenteral  route  of  inoculation 
of  the  Pasteurella  did  not  permit  ready 
association  of  antibiotic-resistant  en¬ 
teric  coliforms  and  the  infecting  orga¬ 
nism,  and  after  only  3  days*  systemic 
therapy  was  initiated. 

(c)  American  Cyanamid  study.  The 
purpose  of  this  experiment  was  to  de¬ 
termine  the  influence  of  a  combination 
of  subtherapeutic  combinations  of  anti¬ 
bacterials,  chlortetracycline  and  sulfa¬ 
methazine,  on  the  therapeutic  effective¬ 
ness  of  sulfamethazine  in  calves  experi¬ 
mentally  Infected  with  S.  typhimurium. 
Thirty-two  5-  to  6-week-old  male  calves 
were  divided  into  4  groups  of  8  animals 
per  group.  One  group  was  premedicated 
with  the  combination  for  2  weeks,  while 
the  others  received  an  antibacterial-free 
diet.  Then  the  premedicated  group  and 
the  three  unmedicated  groups  were  in¬ 
oculated  orally  with  tetracycline  and 
sulfonamide-sensitive  S.  typhimurium. 


One  day  after  infection,  the  premedi¬ 
cated  group  and  an  immedicated  infected 
group  were  treated  with  therapeutic  sul¬ 
famethazine  (100  milligrams/pound)  for 
1  day  followed  by  50  milligrams/pound/ 
day  for  4  additional  days.  The  animals 
were  monitored  for  14  days  after  in¬ 
fection.  All  of  the  chlortetracycline - 
resistant  E.  coli  isolated  had  multiple 
antibacterial-resistance  patterns;  the 
most  common  pattern  was  streptomycin, 
neomycin,  kanamycin,  triple  sulfa,  tet- 
racychne,  and  in  some  cases  ampicillin. 

American  Cyanamid  concludes  that 
feeding  subtherapeutic  chlortetracycline 
and  sulfamethazine  does  not  interfere 
with  the  therapeutic  activity  of  sulfa¬ 
methazine  against  Salmonella  typhi¬ 
murium  in  calves.  The  Director  dis¬ 
agrees.  The  coliforms  were  exposed  to 
the  subtherapeutic  antibacterials  for 
only  2  weeks  before  infection  and  there 
was  no  exposure  after  inoculation.  Thus, 
the  sensitive  Salmonella  were  exposed  to 
coliforms  without  therapeutic  antibiotic 
pressure  for  only  1  day.  Based  on  this 
analysis,  the  Commissioner  concludes  the 
study  is  inadequate  for  resolving  the 
compromise  of  therapy  issue. 

6.  Director’s  conclusion.  The  Director 
has  analyzed  all  the  material  submitted 
by  the  holders  of  N ADA’s  submitted 
under  §  558.15  to  address  the  compro¬ 
mise  of  therapy  issue,  and  the  informa¬ 
tion  on  this  issue  gathered  from  other, 
independent  sources.  In  his  opinion,  it 
fails  to  resolve  the  questions  about  the 
potential  for  harm  from  compromi.se  of 
therapy  that  was  first  raised  by  the  PDA 
task  force:  rather,  the  questions  raised 
have  been  reinforced  by  the  information 
that  has  been  subsequently  collected. 

7.  Optimal  level  of  effectiveness  (Ani¬ 
mal  Health  Criterion  4).  This  was  orig¬ 
inally  stated  as  a  separate  criterion  as 
follows : 

The  optimum  usage  level  for  each  Indi¬ 
cation  of  use  of  the  antibacterial  drug  at 
subtherapeutic  levels  shaU  not  increase  sig- 
nlflcantly  with  continued  use. 

Once  the  optimum  level  is  established,  a 
study  shall  continue  over  succeeding  genera¬ 
tions  or  populations  of  animals  to  determine 
if  this  .same  level  continues  to  yield  the  same 
mesurable  effect. 

To  address  this  criterion,  the  Animal 
Health  Institute  submitted  the  results  of 
a  study  begun  in  1972  which  compares 
the  effectiveness  of  four  antibiotics 
(chlortetracycline,  tylosin,  bacitracin, 
and  virginiamycin)  to  a  nonmedicated 
group  in  swine  (Ref.  5).  The  Director 
concludes  that  the  study  is  inadequate 
to  resolve  the  issue.  However,  this  is  in 
part  due  to  the  inability  to  design  studies 
that  would  produce  meaningful  results 
within  a  2-year  period.  This  study  was 
conducted  at  only  one  location:  tests  at 
several  locations  are  necessary  to  pro¬ 
vide  any  evidence  that  may  have  general 
application  to  the  swine  industry.  More¬ 
over,  the  antibiotics  were  not  fed  to  the 
swine  at  graded  dosage  levels  (dosage 
titration),  which  is  necessary  to  deter¬ 
mine  the  optimal  level  of  the  drug’s 
effectiveness.  That  is  the  first  step  in 
attempting  to  address  the  concerns. 
Without  that  evidence,  the  Director  can¬ 
not  make  any  determination  about  the 


role  of  R-plasmid-bearing  organisms  In 
the  continuing  effectiveness  and  safety 
of  subtherapeutic  use  of  any  tested  anti¬ 
biotic  in  animals. 
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D.  PATHOGENICITY  (CRITERION  3) 

1.  Background  and  criterion.  It  is  clear 
that  bacterial  plasmids  contribute  sig¬ 
nificantly  to  a  bacteria’s  capacity  to  pro¬ 
duce  disease  and  to  survive  within  the 
host  organism  (Ref.  1).  The  production 
of  enterotoxin,  for  example  is  an  essen¬ 
tial  factor  in  the  pathogenicity  of  E.  coli 
strains  of  porcine  origin,  and  Smith  and 
Halls  (Ref.  2)  demonstrated  that  this 
property  was  governed  by  a  plasmid, 
termed  ENT.  Similarly,  the  genetic  de¬ 
terminants  for  enterotoxin  production  in 
E.  coli  isolated  from  calves  and  lambs 
have  also  been  shown  to  be  controlled 
by  transmissible  plasmids  (Ref.  3).  Re¬ 
cent  studies  support  the  premise  that 
enterotoxin-producing  strains  of  E.  coli 
are  also  responsible  for  a  significant  pro¬ 
portion  of  previously  undiagnosed  hu¬ 
man  diarrheal  disease  (Refs.  4  through 
6).  Researchers  have  now  shown  that 
the  ability  of  human  E.  coli  strains  to 
make  an  enterotoxin  is  also  mediated  by 
a  transmissible  plasmid  (Res.  7  and  8). 

In  addition  to  toxins,  other  plasmid- 
mediated  virulence  factors  have  been  de¬ 
scribed.  One  of  the  characteristics  of  the 
diarrheal  disease  caused  by  enterotoxi¬ 
genic  E.  coli  in  man  or  animals  is  the 
ability  of  large  numbers  of  the  bacteria 
to  colonize  the  small  bowel.  ’There  is  evi¬ 
dence  that  a  surface  associated  antigen, 
K88,  on  E.  coli  increase  pathogenicity 
for  pigs  since  it  facilitates  colonization 
by  helping  to  overcome  intestinal  mo¬ 
tility  and  other  clearing  mechanisms 
(Refs.  9  through  13) .  Further,  Orskov  et 
al.  (Ref.  14)  showed  that  K88  production 
is  governed  by  a  transmissible  plasmid. 
A  similar  antigen,  K99,  has  been  de¬ 
scribed  for  calves  (Refs.  15  through  17). 
Moreover,  these  K-antigens  play  a  role 
in  the  host  specificity  of  these  pathogens. 
'The  K88  antigen  from  procine  isolates 
is  imable  to  produce  adhesion  to  the  calf 
intestine,  and  the  K99  calf  antigen  is  un¬ 
able  to  adhere  to  the  pig  Intestine  (Ref. 
15).  A  similar  plasmid-controlled  sur¬ 
face  antigen  has  recently  been  described 
in  a  strain  of  E.  coli,  causing  severe  hu¬ 
man  diarrheal  disease  (Ref.  18). 
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Another  way  plasmids  can  contribute 
to  virulence  is  exemplified  by  the  collcln 
V  plasmid  (Ref.  19).  Collcin  V  is  the 
most  common  colicin  produced  by  E. 
coli,  and  pathogenic  E.  coli  containing 
the  colicin  V  plasmid  have  a  greater  abil¬ 
ity  to  resist  the  host  species’  defense 
mechanism  (Ref.  19).  Such  E.  coli  also 
tend  to  be  more  refractory  to  the  bac¬ 
tericidal  effects  of  undefined  components 
in  serum.  In  addition.  Smith’s  experi¬ 
ments  in  chickens  and  in  humans  reveal 
that  the  colicin  V  R-plasmid  confers  on 
organisms  an  increased  ability  to  sur¬ 
vive  in  the  alimentary  tract  as  well  as 
in  the  tissue  (Ref.  20).  On  the  basis  of 
this  evidence,  the  Director  believes  that 
other  plasmid-mediated  factors  that  en¬ 
hance  pathogenicity  may  well  be  found 
in  the  future. 

Although  pathogenicity  is  generally 
determined  by  more  than  one  factor,  the 
addition  of  a  single  specific  character  to 
a  nonvirulent  organism  can  endow  that 
organism  with  virulence,  and  the  po¬ 
tential  dangers  of  this  character  being 
mediated  by  a  transmissible  element  are 
apparent.  Because  R-plasmids  and  viru¬ 
lence  plasmids  can  reside  in  the  same 
bacter(.al  cell,  the  possibility  is  increas¬ 
ing  that  plasmids  that  contribute  to 
pathogenicity  may  become  more  w'idely 
disseminated  among  bacterial  species 
due  to  the  selection  of  the  large  reser¬ 
voir  of  R-plasmids  within  enteric  or¬ 
ganisms. 

For  these  reasons,  FDA  established 
Human  and  Animal  Health  Safety  Cri¬ 
terion  3:  “The  use  of  low  and/or  inter¬ 
mediate  levels  of  an  antibacterial  drug 
shall  not  enhance  the  pathogenicity  of 
bacteria.” 

The  Food  and  Drug  Administration’s 
guidelines  required  a  series  of  well  de¬ 
signed  studies  to  determine  if  the  use  of 
antibacterial  drugs  in  animal  feeds  en¬ 
hances  pathogenicity  of  Gram-negative 
bacteria.  First,  the  sponsors  were  to  de¬ 
termine  if  plasmids  coding  for  toxin  pro¬ 
duction  could  become  linked  to  an  R- 
plasmid  and  be  transferred  in  vitro. 
Finally,  if  this  was  demonstrated  in 
germ-free  anmials,  experiments  were  to 
be  conducted  in  conventional  animals. 

Due  to  the  progressional  nature  of  the 
studies,  the  Director  did  not  require  the 
sponsors  to  complete  the  studies  during 
the  time  alloted  by  §  558.15.  The  sponsors 
were  committed  to  conduct  such  studies 
and  to  submit  reports  on  the  studies  at 
regular  intervals.  ’The  Animal  Health 
Institute  did  submit  a  study  conducted 
by  Dr.  John  Walton  to  examine  the  asso¬ 
ciation  of  plasmid-mediated  toxin  pro¬ 
duction  with  R-plasmids,  and  data  were 
also  obtained  from  FDA  contracts  with 
Dr.  Stanley  Falkow  and  Dr.  Carlton 
Gyles. 

2.  Walton  study.  The  Walton  study 
(Ref.  21)  reported  in  vitro  transfer  ex¬ 
periments  using  a  donor  organism  bear¬ 
ing  both  the  enterotoxin  plasmid  and 
R-H  factors  antibiotic  resistance  plas¬ 
mids  and  a  recipient  organism  that  lacks 
an  R-plasmid.  Walton  concluded  that 
subsequent  selection  of  R+  transcon- 
jugants  does  not  select  for  enterotoxin 
production. 


The  Director  finds  that  the  study  con¬ 
tained  major  shortcomings  in  the  pro¬ 
cedures  used,  and  he  rejects  Walton’s 
conclusions  as  inadequately  supported. 
The  enterotoxin -producing  strains  (con¬ 
taining  plasmids  termed  ENT)  used  in 
the  experiment  w'ere  inadequately  ex¬ 
amined  for  the  frequency  of  transfer  of 
their  ENT  plasmids,  and  the  number  of 
R4-  transconjugants  tested  for  ENT 
transfer  (20)  w'as  insufficient  since  only  a 
frequency  of  5  percent  or  greater  could 
be  detected.  From  each  mating,  20  trans- 
conjugant  colonies  were  pooled  and  sub¬ 
cultured  into  100  milliliters  of  nutrient 
broth;  then  they  were  grown  overnight 
to  obtain  cells  and  supernatant  fluid  to 
test  for  toxin  production.  However,  no 
positive  control  w'as  included  in  the  ex¬ 
periment  to  show  that,  in  screening,  at 
least  one  known  ENT  positive  colony,  out 
of  20  colonies,  would  actually  produce  a 
positive  reaction  for  toxin  production. 
For  these  reasons,  the  Director  concludes 
that  the  study  neither  conclusively  re¬ 
solves  the  issue  nor  provides  adequate 
evidence  to  support  the  conclusion  that 
selection  for  R+  transconjugants  does 
not  select  for  enterotoxin  production. 

3.  Falkow  study — (a)  In  vitro  transfer. 
On  the  other  hand.  Falkow  (FDA  Con¬ 
tract  73-7210)  unequivocally  demon¬ 
strated  that  ENT  and  R-plasmids  do  co¬ 
transfer  and  that  drug  selection  for  the 
R-plasmid  and  subsequent  clonal  screen¬ 
ing  for  ENT  was  an  adequate  laboratory 
tool  for  detection  of  cotransfer. 

In  an  in  vitro  mating,  E.  coli  K12  (con¬ 
taining  a  bovine  ENT  plasmid,  a  K-anti- 
gen-determining  plasmid  (K99) ,  and  an 
R-plasmid  coding  for  tetracycline  and 
streptomycin)  was  crossed  to  three  drug- 
sensitive  E.  coli  K12  recipient  strains. 
The  recipient  strains  were  rifampicin 
resistant,  and  the  donor  was  rifampicin 
sensitive.  The  rifampicin-resistant  re¬ 
cipient  that  received  the  tetracycline- 
streptomycin  plasmid  w’ere  recovered  on 
rifampicin-tetracycline  drug  plates; 
these  recombinant  clones  were  then 
scored  for  coinheritance  of  ENT  and 
K99.  Of  225  clones  tested  (75  from  each 
of  the  3  crosses) ,  2  clones  (0.88  percent) 
received  both  ENT  and  K99+.  Thus, 
cotransfer  of  K99  and  ENT  plasmid  for 
pathogenicity  with  the  tetracycline- 
streptomycin  drug  resistance  plasmid 
was  of  a  low  but  detectable  incidence. 

In  another  in  vitro  mating  study,  a 
bovine  enterotoxigenic  nonlactose-fer¬ 
menting  E.  coli  isolate  (B44)  (containing 
the  following  plasmids;  ENT,  K99,  and 
an  R-plasmid  (R,)  containing  genes 
coding  for  ampicillin,  chloramphenicol, 
kanamycin,  and  streptomycin  resist¬ 
ance)  was  crossed  with  a  lactose-fer¬ 
menting  strain  of  E.  coli,  K92  strain 
1485.  Lactose-fermenting  and  chloram¬ 
phenicol-resistant  transconjugants  were 
scored  for  K99  and  ENT. 

The  incidence  of  K99  plasmid  transfer 
was  3/37  (8  percent)  and  the  incidence 
of  the  ENT  plasmid  transfer  was  9/37 
(24.3  percent).  Furthermore,  the  inci¬ 
dence  of  K99,  ENT,  and  Ri  cotransfer 
was  3/37  (8  percent) . 

(b)  In  vivo  transfer.  Falkow  fed  B44 
E.  coli  bearing  resistance  (R-.) ,  ENT,  and 


K99  plasmids  to  baby  calves,  and  in  vivo 
transfer  of  the  (R,)  plasmid  to  indi¬ 
genous  microfiora  was  monitored.  In  one 
experiment,  ENT  plasmid  was  cotrans¬ 
ferred  at  an  incidence  of  3/39  (7.7  per¬ 
cent)  ;  however,  K99  was  not  transferred. 
In  another  in  vivo  transfer  experiment, 
the  ENT  W'as  cotransferred  at  an  inci¬ 
dence  of  1/88  (1.1  percent)  and  co- 
transfer  of  K99  did  not  occur.  Further¬ 
more,  detection  of  K99  cotransfer  was 
hampered  by  the  autoagglutination  of 
50  percent  of  the  transconjugants  when 
slide  agglutinations  with  K99  antisera 
were  performed. 

From  these  experiments,  Falkow  con¬ 
cluded  that  possession  of  an  R-plasmid 
by  an  enteropathogenic  strain  does  not 
guarantee  cotransfer  of  ENT  or  K99; 
nevertheless,  the  implications  of  co¬ 
transfer  at  even  a  low  incidence  in  the 
Intestinal  tract  of  an  animal,  should  the 
animal  be  exposed  to  the  same  antibiotics 
to  w’hich  the  enteropathogen  is  resistant, 
has  potent  public  health  consequences. 

4.  Questions  raised  by  other  studies. 
(a)  Naturally  occurring  toxigenic  strains 
of  E.  coli  are  often  multiple  resistant, 
and  during  a  recent  hospital  outbreak 
of  infantile  diarrhea  in  Texas,  Wachs- 
muth  et  al.  (Ref.  23)  reported  that 
plasmid-mediated  toxin  production  and 
multiple  antibiotic  resistance  w'ere  dem¬ 
onstrated.  Transfer  of  a  67  x  10"  and 
30  X  10'  dalton  plasmid  was  associated 
with  the  transfer  of  resistances  and  en¬ 
terotoxin  production,  respectively.  More¬ 
over,  when  antibiotics  w’ere  used  to  select 
E.  coli  K12  recipients  from  a  one-step 
bacterial  cross,  all  the  resistances  were 
concurrently  transferred,  and  36  percent 
of  these  drug-resistant  recipient  orga¬ 
nisms  also  transferred  their  ENT  plas¬ 
mids  and  produced  enterotoxin.  Clearly, 
the  Director  must  conclude  that  R-plas¬ 
mid  transfer  can  enhance  the  possibility 
of  ENT  transfer  and  the  production  of 
enterotoxin. 

(b)  Translocation  is  believed  to  be  the 
primary  mechanism  for  the  dissemina¬ 
tion  of  resistance  genes  in  vivo.  Under 
FDA  Contrsict  223-73-7210,  Falkow  has 
been  able  to  show  the  translocation  of 
antibiotic  resistance  genes  to  ENT  plas¬ 
mids  in  vitro.  He  also  demonstrated  that 
ENT  plasmids  can  acquire  resistance 
genes  from  R-plasmids  if  they  inhabit 
the  same  cell.  Ampicillin,  sulfonamide, 
and  streptomycin  plasmids  constructed 
in  vitro  by  translocation  are  indistin¬ 
guishable  from  such  ampicillin  plasmids 
obtained  from  clinical  Isolates  of  E.  coli 
and  Salmonella  (Ref.  24). 

More  recently.  Gyles  (FDA  Contract 
223-73-7219)  demonstrated  the  in  vivo 
transfer  of  ENT  plasmids  in  the  intesti¬ 
nal  tract  of  pigs,  using  the  selection  of 
tetracycline -resistant  recipient  orga¬ 
nisms  as  a  basis  for  screening  ENT-|- 
recipient  colonies.  All  of  the  35  tetracy¬ 
cline-resistant  recipient  colonies  ob¬ 
tained  were  shown  to  bear  the  ENT  plas¬ 
mid.  Gyles  also  showed  that  tetracycline 
resistance  and  enterotoxin  biosynthesis 
reside  on  the  same  plasmid. 

5.  Director’s  conclusions.  Hie  evidence 
from  both  in  vitro  and  In  vivo  experi¬ 
ments  demonstrates  that  ENT  plasmids 
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and  R-plasmids  can  become  linked.  Only 
Dr.  Walton’s  study  describes  data  to  the 
contrary;  however,  his  study  is  inade¬ 
quate  for  the  reasons  discussed.  Accord¬ 
ingly.  the  Director  concludes  that  the 
existing  evidence  demonstrates  that  R- 
plasmids  can  increase  the  pathogenicity 
of  organisms,  and  Inadequate  evidence 
has  been  submitted  to  prove  the  con¬ 
trary. 
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E.  TISSUE  RESIDUES  (CRITERION  4) 

1.  The  criterion.  The  PDA  task  force 
expressed  concern  about  the  effect  of  an¬ 
tibiotic  residues  in  food  ingested  by  man 
on  the  prevalence  and  resistance  of 
pathogenic  bacteria  in  humans,  and  on 
potential  allergic  or  hypersensitivity  re¬ 
actions.  This  resulted  in  Human  Health 
Criterion  No.  4 : 

An  antibacterial  drug  used  at  subthera- 
peutic  levels  in  the  feed  of  animals  shall  not 
result  In  residues  of  the  parent  compound, 
metabolites,  or  degradation  products  In  the 
food  Ingested  by  man  which  are  capable  of 
causing  (1)  an  increase  in  the  prevalence  of 
pathogenic  bacteria,  (2)  an  Increase  in  the 
resistance  of  patogenic  bacteria  to  antibac¬ 
terial  drugs  used  in  human  clinical  medicine. 

Controlled  studies  in  appropriate  test  ani¬ 
mals  shall  be  conducted  to  determine 
whether  the  consumption  of  food  produced 
by  animals  receiving  antibacterial  drugs  will 
result  in: 

(a)  An  Increase  in  the  intestinal  flora  of 
the  prevalence  of  pathogenic  bacteria; 

(b)  An  Increase  in  the  degree  and  spec¬ 
trum  of  resistance  of  the  intestinal  flora  to 
drugs  used  in  human  clinical  medicine. 

Experimental  procedures  shall  include  ap¬ 
propriate  consideration  of  maximum  use 
level,  minimum  withdrawal  time  and  estab¬ 
lished  tolerances. 

In  addition,  a  literature  survey  shall  be 
conducted  to  determine  the  incidence  of  re¬ 


ports  of  hypersensitivity  resulting  from  anti¬ 
bacterial  drugs  In  food.  The  literature  sxu-vey 
shall  Include  information  regarding  hyper¬ 
sensitivity  reactions  occurring  as  a  result  of 
parenteral  or  topical  exposure  to  antibac¬ 
terial  drugs  as  well  as  those  Ingested  In  food. 
When  hypersensitivity  has  been  shown,  ex¬ 
periments  In  appropriate  laboratory  animals 
must  be  conducted  to  develop  estimates  of 
what  level  of  antibacterial  drugs  In  food  will 
cause  the  production  of  hypersensitivity. 

2.  Background.  Mussman’s  1975  report 
on  the  United  States  Department 
of  Agriculture’s  Drug  Residue  Monitoring 
Program  (Ref.  2),  shows  that  tetracy¬ 
clines  are  among  the  antimicrobials  con¬ 
stituting  the  bulk  of  violative  residues 
because  they  are  used  therapeutically 
and  subtherapeutically.  Violative  oxytet- 
racycline  and  chlortetracycline  residues 
were  also  detected  in  1975  and  1976. 
When  Messersmith,  et  al.,  at  American 
Cyanamid  (Ref.  3)  fed  swine  three  to 
five  times  the  normal  amount  of  chlortet¬ 
racycline,  sulfamethazine,  penicillin 
combination  continuously  for  14  weeks,  _ 
they  found  residues  of  less  than  1  part’ 
per  million  in  all  tissues  sampled  0.5  and 
7  days  after  withdrawal.  ’The  Food  and 
Drug  Administration  conducted  studies 
in  dogs,  rats,  and  hamsters  to  find  a 
suitable  small  animal  model  in  which  to 
determine  the  no-effect  level  of  anti¬ 
microbial  drugs  on  the  resistance  char¬ 
acteristics  of  the  enteric  flora  (Ref.  4) .  In 
dogs  fed  subtherapeutic  oxytetracycline 
10  parts  per  million  in  their  diet,  the 
conform  population  shifted  from  pre¬ 
dominantly  drug -sensitive  to  predomi¬ 
nantly  drug- resistant  coliforms.  No  such 
shift  in  drug-resistance  occurred  in  dogs 
fed  oxytetracycline  at  2  Rarts  per  million 
or  less.  The  study  indicated  a  theoretical 
possibility  for  such  a  “no  effect’’  level. 

3.  American  Cyanamid  study — (a)  Ex¬ 
perimental  design.  American  Cyanamid 
studied  the  effect  of  tetracycline-con¬ 
taining  chicken  tissue  on  antimicrobial 
resistance  in  dogs.  For  this  study,  450 
day-old  chicks  were  divided  into  two 
groups  of  225  birds  each.  One  group  w’as 
fed  subtherapeutic  chlortetracycline, 
while  the  other  group  was  fed  a  non- 
medicated  diet.  The  chickens  were  killed 
on  days  55  and  56,  and  200-gram  tissue 
samples  were  prepared  on  days  58  and  59. 

Two  groups  of  16  adult  beagles  were  fed 
Purina  Dog  Chow  for  20  days,  and  on 
the  21st  day  the  raw  chicken  was  added 
to  this  diet.  The  dogs  were  fed  until  day 
40  according  to  the  following  design. 


Treat¬ 

ment 

group 

Daily  ration 

Days  21  to  40  Days  41  to  59 

A 

200  g  Purina  Dog  Chow.  Purina  Dog  Chow 
200  g  chicken  tissues  ad  libitum. 

(nonmedlcated). 

B 

200  g  Purina  Dog  Chow.  Do. 

200  g  chicken  tissues 

(with  chlortetraey- 
cline  residue). 

Initially,  the  dog  food  and  chicken 
tissue  were  examined  for  Salmonella 
lactose-fermenting  organisms  (coli¬ 
forms).  Additionally,  raw  and  ccxiked 
chicken  tissues  from  both  groups  of 
birds  were  assayed  for  chlortetracycline 
residues.  Fresh  fecal  samples  were  ob¬ 
tained  twice  weekly  from  each  dog 
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and  examined  for  Salmonella.  Conforms 
In  the  feces  were  tested  for  sensitivity  to 
amplcillin,  chloramphenical,  chlortetra- 
cycline,  and  dihydrostreptomycin.  Amer¬ 
ican  C^anamid  also  examined  samples 
of  commercially  purchased  chicken  for 
bacteria. 

<b)  Summary.  Analyses  of  the  dog 
food  and  the  raw  chicken  tissue  revealed 
no  Salmonella  or  conforms.  Salmonella 
were  isolated  from  the  feces  of  only  three 
dogs,  and  the  isolations  occurred  on  the 
same  day.  None  of  tlie  dogs  exhibited 
signs  of  clinical  salmonellosis. 

The  level  of  chlortetracycline  residue 
in  the  chicken  tissue  that  was  fed  to  the 
dogs  varied  from  0.025  part  per  million 
in  fat  to  3.15  parts  per  million  in  kid¬ 
neys.  'nie  average  concentration  in  the 
tissue  samples  was  0.26  part  per  million. 

In  dogs  fed  the  raw  chicken,  the  num¬ 
ber  of  chlortetracycline-resistant  con¬ 
forms  shed  increased  significantly,  as  did 
tlie  number  of  conforms  resistant  to  di¬ 
hydrostreptomycin.  Chicken  tissue  con¬ 
taining  chlortetracycUne  residues  also 
carried  two  times  as  many  conforms  as 
tissue  without  chlortetracycline  residues 
did.  Further,  chlortetracycline-contain- 
ing  tissue  had  four  times  more  chlortet- 
racycline-resistant  organisms  than  did 
the  antibiotic-free  tissue.  Dihydrostrep¬ 
tomycin-resistant  conforms  were  present 
at  three  times  the  number  found  in  the 
control  tissues.  Cyanamid  also  indicates 
that  cooking  tissues  at  80'  C  for  20  min¬ 
utes  may  inactivate  chlortetracycline 
residues.  American  Cyanamid  also  sur¬ 
veyed  a  few  commercially  purchased 
poultry  specimens.  The  samples  con¬ 
tained  i^ooo  the  number  of  conforms 
found  in  the  raw  tissue  fed  the  animals 
(10  versus  10"). 

(c)  Director’s  analysis.  Tire  Director 
finds  that  the  study  has  failed  to  estab¬ 
lish  conclusively  a  no-effect  level  for  the 
selection  of  resistant  organisms  for 
chlortetracycline  residues  in  raw  chicken 
tissue. 

4.  Literature  survey.  Sc«ne  drug  firms 
conducted  Uterature  surveys  on  human 
hypersensitivity  to  the  tetracyclines  and 
to  the  combination  of  tetracycline-sul¬ 
fonamide  and  penicillin.  Anaphylactic 
reactions  to  penicillins  are  common;  they 
may  occm  as  a  result  of  Ingestion,  con¬ 
tact,  or  occupational  exposure.  Derma¬ 
tological  reactions  to  sulfonamides  and 
to  neomycins  are  frequent  (Ref,  4  and 
5).  The  tetracyclines  have  produced 
photoallergic  and  phototoxic  reactions, 
and  the  hypersensitivity  reactions  range 
from  skin  rashes  to  angioedema  and 
anaphylaxis.  Moreover,  cross -sensitiza¬ 
tion  among  the  tetracyclines  is  com¬ 
monly  observed.  Although  hypersensi¬ 
tivity  reactions  are  rare,  they  are  occa¬ 
sionally  extremely  severe  (Ref.  6),  and 
allergic  reactions  from  a  skin  contact 
with  tetracyclines  are  common.  For  this 
reason,  hypersensitivity  reactions  to 
tetracycline  and  the  tetracycline  prod¬ 
ucts  must  be  considered  potentially 
harmful  to  man.  However,  there  are  no 
reported  incidents  of  tetracycline  hyper¬ 
sensitivity  connected  with  ingestion  or 
handling  of  tissue  with  tetracycline 
residues. 


5.  Director’s  conclusions.  The  Ihrector 
has  evaluated  the  literature  and  the 
studies  and  concluded  that  the  holders  of 
the  NADA’s  have  failed  to  establish  con¬ 
clusively  a  no-effect  level  for  the  tetra¬ 
cycline  residues,  althougdi  there  Is  no 
evidence  that  below  tolerance  the  resi¬ 
dues  pose  a  public  health  problem  in 
these  areas. 
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V.  Effectiveness 

In  1970-71  FDA  issued  a  series  of  Fed- 
FR.^i.  Register  notices  announcing  the 
conclusions  of  the  National  Academy  of 
Science; National  Research  Council  Drug 
Efficacy  Study  Group  which  evaluated 
animal  feed  premixes  containing  oxytet- 
racycline  and  chlortetracycline  intended 
for  subtherapeutic  use.  For  mose  of  those 
products,  the  Director  has  previously 
issued  notices  either  withdrawing  ap¬ 
proval  of  the  drugs  or  concluding  that 
the  the  labeling  claims  were  revised  to 
comport  with  the  Academy’s  evaluation. 
The  Director  is  proposing  to  complete 
the  process  in  this  notice  in  accordance 
with  the  National  Advisory  Food  and 
Drug  Committee’s  recommendation  that 
FDA  propose  to  limit  subtherapeutic 
tetracycline  use  in  animal  feed  to  unique, 
important  claims.  A  condition  precedent 
for  any  claim  is  that  it  be  supported  by 
substantial  evidence  of  effectiveness  for 
that  claim. 

A.  OXYTETRACYCLINE 

In  the  Federal  Register  of  May  5, 
1970  (35  PR  7089;  DESI  8622V),  PDA 
announced  the  NAS/NRC  evaluation  of 
Pfizer’s  Terramycin  TM-  premixes,  which 
contain  oxytetracycllne  quaternary  salt. 
The  NAS/NRC  concluded  that  these  pre¬ 
mixes  were  probably  effective  when  used 
for  the  control  and  treatment  of  specific 
diseases  of  livestock  (swine,  cattle,  sheep, 
rabbits,  and  mink)  and  poultry  (broiler 
chickens,  laying  chickens,  and  turkeys), 
and  concluded  that  use  may  result  in 
faster  gains  and  improved  feed  efficiency 
under  appropriate  conditions.  It  also  in¬ 
dicated  that  extensive  labeling  revisions, 
restrictions  on  the  claims,  and  reword¬ 
ing  of  claims,  for  which  further  docu¬ 
mentation  was  required,  were  necessary. 


The  Food  and  Drug  Administration 
concurred  with  the  NAS/NRC’s  evalua¬ 
tion  of  the  premixes  and  further  con¬ 
cluded  that: 

(1)  The  claime  for  hexamltlaels  should  be 
Included  under  the  susceptible  boet. 

(2)  Appropriate  claims  regarding  faster 
weight  gains  and  improved  feed  efficiency 
should  be  stated  as  ••For  increased  rate  of 
weight  gain  and  Improved  feed  efficiency  for 
(under  appropriate  conditions  of  use).”  (Id  ) 

B.  CHLORTETRACY'CLINE 

1.  Roche  premixes.  The  Food  and  Drug 
Administration  annotmced  the  NAS 
ITOC’s  evaluation  of  Roche’s  Spence  Spe¬ 
cial  Premix  (each  pound  contains  4 
grams  chlortetracycline)  and  Ark-La 
Special  Swine  Premix  (each  pound  con¬ 
tains  2  grams  chlortetracycline  hydro¬ 
chloride)  in  the  Federal  Register  of  July 
9,  1970  (35  PR  11070;  DESI  0173NV). 

The  Academy  concluded  that  more  in¬ 
formation  was  necessary  to  establish  the 
effectiveness  for  faster  gains  and  improv¬ 
ing  feed  efficiency  in  swine.  It  also  dis¬ 
allowed  claims  for  growth  promotion  or 
stimulation  and  indicated  that  claims 
for  faster  gains  and/or  feed  efficiency 
should  be  reworded.  Finally,  the  NAS/ 
NRC  concluded  that  each  active  ingre¬ 
dient  in  a  preparation  containing  more 
than  one  drug  must  be  effective  or  con¬ 
tribute  to  the  effectiveness  of  the  prep¬ 
aration  to  warrant  acceptance  as  an 
active  ingredient. 

The  Food  and  Drug  Administration 
concurred  with  this  evaluation;  however, 
the  agency  concluded  that  the  appropri¬ 
ate  claim  for  faster  weight  gains  and 
improved  feed  efficiency,  if  supported  by 
substantial  evidence,  should  be  “For  in¬ 
creased  rate  of  weight  gain  and  improved 
feed  efficiency  for  (under  appropriate 
conditions  of  use) (Id.) 

2.  American  Cyanamid  and  Nopco  pre¬ 
mixes.  In  the  Federal  Register  of  July 
21,  1970  (35  FR  11646;  DESI  0113NV), 
the  agency  published  the  evaluation  of 
premixes  manufactured  by  American 
Cyanamid  and  Nopco  containing  chlor¬ 
tetracycline  at  levels  ranging  from  4  to 
50  grams  per  pound. 

a.  Aureomycin  60  Feed  Premix;  contains 
50  grams  chlortetracycline  per  pound. 

b.  Aureomycin  MR  Feed  Premix;  contains 
25  grams  chlortetracycline  per  pound. 

c.  Aureomycin  10  Feed  Premix;  contains 
10  grams  chlortetracycline  per  pound. 

d.  Aurofac-Dl  contains  5  grams  chlortetra¬ 
cycline  per  pound. 

e.  Aureomycin  Layer  Brunch,  contains  4 
grams  chlortetracycline  per  pound. 

f.  Deravet;  contains  10  grams  chlortetra¬ 
cycline  hydrochloride  per  potmd. 

g.  Aureomycin  Soluble  Powder;  contains 
25  grams  chlortetracycline  hydrochloride 
per  pound. 

h.  Nopco  CTC  4/SS;  contains  4  granxs 
chlortetracycline  per  pound  and  50  percent 
sodium  sulfate. 

I.  Nopco  CTC  6.66/SS:  contains  6.6  grams 
chlortetracycline  per  pound  and  83.33  per¬ 
cent  sodium  sulfate. 

J.  Nopco  CTC  10,  25,  60,  and  100;  contain 
10,  25,  50,  and  100  grams  of  chlortetracycline 
per  pound,  respectively. 

The  NAS/NRC  rated  these  products 
as  probably  effective  for  growth  prMno- 
tion  and  feed  efficiency  and  for  the  treat¬ 
ment  of  animal  diseases  caused  by  path- 
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ogens  sensitive  to  chlortetracycline.  It 
also  reworded  and  restricted  the  claims. 

The  Food  and  Drug  Administration 
concurred  with  these  ratings,  but  it 
again  concluded  that  the  appropriate 
claim  for  faster  weight  gains  and  im¬ 
proved  feed  efficiency  should  be  “For  in¬ 
creased  rate  of  weight  gain  and  improved 
feed  efficiency  for  (under  appropriate 
conditions  of  use)  ”  (Id.) . 

3.  American  Cyanamid’s  chlortetra¬ 
cycline  and  vitamin  products.  In  the 
Federal  Register  of  August  18,  1970  (35 
FR  13156;  DESI  0115NV),  FDA  pub¬ 
lished  the  NAS/NRC  evaluation  of 
American  Cyanamid’s  chlortetracycline 
and  vitamin  products: 

a.  Aureomycln  Crumbles;  each  pound  con¬ 
tains  2  grams  of  chlortetracycline,  250,000 
U.S.P.  units  of  Vitamin  A,  and  25,000  U.S.P. 
units  of  vitamin  D-3. 

b.  Aureomycln  T.F,-5;  each  pound  con¬ 
tains  5  grams  of  chlortetracycline  and  0.5 
milligram  of  vitamin  B-12. 

c.  Aureomycln  T.F.-15;  each  pound  con¬ 
tains  16  grams  of  chlortetracycline  and  1.5 
milligrams  of  vitamin  B-12. 

The  NAS/NRC  rated  Aureomycin 
Crumbles  as  probably  not  effective  for 
prevention  or  treatment  of  bacterial  in¬ 
fections  or  for  increasing  growth  rate  in 
swine,  calves,  beef  cattle,  sheep,  and 
horses.  However,  it  concluded  that  Au¬ 
reomycin  T.F.-5  and  Aureomycin  T.F.- 
15  were  probably  effective  for  antibiotic 
activity  in  the  control  and  treatment  of 
bacterial  infections  in  swine,  calves, 
sheep,  and  poultry. 

The  NAS/NRC’s  reports  indicate  that 
(1)  more  information  is  necessary  to 
document  the  value  of  vitamins  and  the 
amounts  of  vitamins  which  are  added  to 
the  preparations,  (2)  substantial  evi¬ 
dence  was  not  presented  to  establish  that 
each  ingredient  designated  as  active 
makes  a  contribution  to  the  total  effect 
claimed  for  the  drug  combinations,  and 
(3)  the  claims  should  be  reworded  and 
restricted. 

The  Food  and  Drug  Administration 
agreed  with  the  Acedemy’s  findings  but  it 
again  concluded  that  the  standard  word¬ 
ing  for  the  faster  weight  gains  and  im¬ 
proved  feed  efficiency  claims  should  be 
adopted  if  supported  by  evidence  of  effec¬ 
tiveness  (Id.). 

4.  Ralston  Purina  premix.  The  Pood 
and  Drug  Administration  evaluated  the 
NAS/NRC  report  on  Purina  Aureomycin 
Etts  Medicated  (2  grams  of  chlortetra¬ 
cycline  hydrochloride  per  poimd),  and 
published  the  results  in  the  Federal 
Register  of  July  22,  1970  (35  FR  11705; 
DESI  0035NV) . 

The  Academy  concluded  that  this  vita¬ 
min-antibiotic  preparation  is  probably 
not  effective  for  the  therapeutic  and 
nontherapeutic  claims  in  hogs,  cattle, 
and  sheep.  It  found  that  the  dose  of  the 
chlortetracycline  to  the  animals  is  fre¬ 
quently  low  and  inconsistent,  and  it 
questioned  the  oral  administration  for 
severely  ill  animals.  The  Academy  also 
Indicated  that  rewording  and  restrictions 
on  the  claims  were  necessary  in  addition 
to  documentation  of  the  value  of  vita¬ 
mins  in  this  preparation. 


The  Food  and  Drug  Administration 
concurred  with  the  Academy’s  findings, 
but  it  concluded  the  agency’s  wording  for 
the  faster  weight  gains  and  improved 
feed  efficiency  claim  where  supported  by 
evidence  of  effectiveness  was  more  ap¬ 
propriate.  (Id.) 

c.  director’s  conclusions 

In  accord  with  FDA’s  conclusion  to 
adopt  the  recommendation  of  the  Anti¬ 
biotics  in  Animal  Feeds  Subcommittee  of 
the  National  Advisory  Food  and  Drug 
Committee  that  the  subtherapeutic  use 
of  tetracycline  in  animal  feed  be  limited 
to  imique,  essential  claims,  the  Director 
has  evaluated  all  of  the  information 
available  concerning  the  effectiveness  of 
chlortetracycline  and  oxytetracycline 
premixes  for  subtherapeutic  use.  Based 
on  this  review,  the  Director  is  proposing 
to  restrict  the  use  of  chlortetracycline 
and  oxytetracycline  in  animal  feed  to  the 
following  subtherapeutic  conditions  of 
use: 

Oxytetracycline 

(1)  For  chickens  at  100  to  200  grams 
per  ton  of  feed  as  an  aid  in  control  of 
fowl  cholera  caused  by  Pasteurella  mul- 
tocida.  At  100  to  200  grams  per  ton  of 
feed  as  an  aid  in  the  control  of  infec¬ 
tious  synovitis  caused  by  Mycoplasma 
synoviae  susceptible  to  oxytetracycline, 

(2)  For  turkeys  at  200  grams  per  ton 
of  food  for  the  control  of  infectious  syn¬ 
ovitis  caused  by  Mycoplasma  synoviae 
susceptible  to  oxytetracycline. 

Chlortetracycline 

(1)  For  chickens  at  100  to  200  grams 
per  ton  of  feed  as  an  aid  in  the  control 
of  infectious  synovitis  caused  by  M. 
synoviae  susceptible  to  chlortetracycline. 

(2)  For  turkeys  at  200  grams  per  ton 
of  feed  as  an  aid  in  the  control  of  in¬ 
fectious  synovitis  caused  by  M.  synoviae 
susceptible  to  chlortetracycline. 

(3)  For  beef  cattle  at  0.5  milligram/ 
pound  of  body  weght  per  day  for  con¬ 
trol  of  active  infections  of  anaplasmosis. 

(4)  For  beef  cattle  at  350  milligrams 
per  head  per  day  in  combination  with 
sulfamethazine  as  an  aid  in  the  mainte¬ 
nance  of  weight  gains  in  the  presence 
of  respiratory  disease  such  as  shipping 
fever, 

(5)  For  breeding  sheep  at  80  milli¬ 
grams  per  head  per  day  as  an  aid  in 
reducing  the  incidence  of  vibrionic  abor¬ 
tion. 

The  safe  and  effective  new  animal 
substitutes  for  the  subtherapeutic  tetra¬ 
cycline  uses  that  the  Director  is  pro¬ 
posing  to  withdraw  are  contained  in 
Subpart  B  of  21  CFR  Part  558.  The  drugs 
and  their  approved  conditions  of  use 
are  codified  as  follows: 


Arsanilate  sodium 

Arsanllic  acid _ 

Bacitracin _ 

Bambermycins _ 

Carbadox  _ 

Carbasone  _ 

Erythromycin _ 

Hygromycln  B _ 

Llncomycln  _ 

Monensin  _ 


-  558.60 

-  558.62 

558.76,  558.78 

-  558.95 

-  558.  115 

-  558.  120 

-  558.248 

_  558.724 

-  568.325 

.  558.355 


Oleandomycin  _  558.  435 

Roxarsone  _  558.  530 

Sulfadlmethoxlne-ormetoprlm  -  558. 675 

Virglniamycin  _ _ _  558.635 
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VT.  Conclusion 

Pursuant  to  §  558.15,  the  holders  of 
approved  NADA’s  for  tetracycline-con- 
t^ning  drug  products  intended  for  ad¬ 
dition  to  animal  feeds  at  subtherapeutic 
levels  have  the  burden  of  establishing 
that  this  extensive  use  is  safe  in  accord¬ 
ance  with  the  criteria  and  guidelines  es¬ 
tablished  by  that  regulation,  in  addition 
to  the  basic  requirements  imposed  by  the 
general  safety  provisions  of  the  Federal 
Food,  Drug,  and  Cosmetic  Act.  The  Di¬ 
rector,  in  this  notice,  has  set  forth  in 
detail  the  basis  for  the  criteria  and 
guidelines  implementing  the  regulation 
and  this  action.  The  holders  of  the  ap- 
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proved  NADA’s  have  failed  to  satisfy  the 
legal  requirements  imposed  by  the  regu¬ 
lation;  they  have  failed  to  resolve  the 
basic  safety  questions  that  underlie  the 
widespread  subtherapeutic  use  of  tetra¬ 
cycline  in  animal  feed. 

<a)  Bacteria-bearing  R-plasmids 
which  confer  resistance  to  multiple  an- 
ubiolics  have  become  widespread  in  tlie 
envii'onment  of  man  and  animals.  Anti¬ 
biotic  resistance,  medicated  by  transfer¬ 
able  R-plasmids,  is  increasing  in  E.  coli, 
and  Sabnonella,  and  other  pathogens. 
The  resistance  patterns  isolate  from  ani¬ 
mals  are  similar  to  those  in  their  normal 
intestinal  E.  coli  population,  and  there 
is  evidence  that  antibiotic  resistance  in 
pathogens  can  derive  from  the  normal 
flora  by  means  of  R-plasmid  transfer. 
There  are  well-established  routes  for  the 
transmission  of  bacteria  between  ani¬ 
mals  and  man.  The  R-plasmids  foimd  in 
bacteria  isolated  from  man  and  animals 
are  indistinguishable,  and  common 
serotypes  of  these  organisms  infect  both 
man  and  animals. 

Studies  in  chickens,  swine,  and  cattle 
submitted  by  the  holders  of  approved 
NADA’s  confirm  that  the  subtherapeutic 
use  of  the  tetracyclines  will  cause  an  in¬ 
crease  in  the  prevalence  of  R-plasmid- 
bearing  organisms  in  animal  intestinal 
flora. 

(b)  Antibiotic  resistance  in  Sabnonella 
can  lead  to  an  increase  in  siieddmg  and 
therefore  contribute  to  an  increase  in 
the  Salmonella  reservoir.  The  potential 
for  harm  arising  from  a  compromise  of 
therapy  is  well  documented.  The  studies 
submitted,  however,  are  of  insufficient 
scope  and  design  to  demonstrate  con¬ 
clusively  that  the  extensive  use  of  sub¬ 
therapeutic  tetracycline  is  safe.  Epide¬ 
miological  studies  assessing  the  long¬ 
term  impact  of  the  increase  in  R-plas- 
mlds  on  the  effectiveness  of  antibiotics 
would  aid  in  assessing  the  extent  of  tlie 
problem. 

(c)  Evidence  demonsti'ates  that  R- 
plasmids  controlling  pathogenicity,  drug 
resistance,  and  ability  to  colonize  the 
intestines  can  and  do  cotransfer  in  vitro 
and  in  vivo. 

(d)  For  tissue  residues  of  tetracyclines, 
FDA  studies  indicate  that  a  theoretical 
no-eftect  level  exists  for  development  of 
transmissible  antibiotic  resistance  (R- 
plasmid-mediated  resistance) .  American 
Cyanamid’s  study  and  the  literature  sur¬ 
veys  have  failed  to  establish  conclusively 
this  no-effect  level,  although  evidence 
from  the  Cyanamid  study  suggests  that 
heating  the  tissue  may  inactivate  the 
tetracycline  residues. 

(e)  Under  21  CFR  558.15,  the  holders 
of  approved  NADA's  were  required  to  file 
commitments  to  conduct  studies  that 
would  resolve  conclusively  the  safety  of 
the  subtherapeutic  use  of  antibiotics  in 
fl.nimfl.1  feeds  and  then  to  conduct  those 
studies.  To  assure  compliance  with  the 
latter  requirement,  the  regxilation  re¬ 
quired  holders  of  the  approved  NADA’s 
to  file  periodic  progess  reports  on  the 


studies.  The  Director  Is  proposing  to 
withdraw  approval  of  certain  NADA’s  for 
which  evidence  was  submitted  pursuant 
to  S  558.15  to  resolve  the  safety  issues, 
although  he  is  unaw'are  of  any  sponsor 
that  filed  a  commitment  to  conduct  the 
requisite  studies  but  submitted  no  evi¬ 
dence.  Nevertheless,  the  Director  con¬ 
cludes  that  tlie  approval  of  any  NADA 
for  which  a  commitment  to  conduct  ap¬ 
propriate  studies  was  filed  but  whose 
holder  filed  no  evidence  should  be  with¬ 
drawn  on  the  grounds  that  the  holder 
of  the  NADA  had  failed  to  establish  and 
maintain  records  and  make  reports  as 
required  by  appropriate  regulation. 

<f )  Finally,  the  NADA  holders  have  the 
burden  of  demonstrating  that  their  prod¬ 
ucts  are  effective  for  the  indications  of 
use.  The  Director  has  evaluated  the 
available  evidence  on  all  subtherapeutic 
claims  for  effectiveness  of  tetracycline- 
containing  premixes  in  conjunction  with 
the  recommendation  of  the  Antibiotics  in 
Animal  Feed  Subcommittee  of  the  Na¬ 
tional  Advisory  Food  and  Drug  Commit¬ 
tee  that  products  be  restricted  to  the 
claims  that  are  effective  and  unique  and 
the  NAS/NRC’s  evaluation  of  these 
premixes. 

On  the  basis  of  the  foregoing  analysis, 
tlie  Director  is  unaware  of  evidence  that 
satisfies  the  requirements  for  demon¬ 
strating  the  safety  of  extensive  use  of 
subtherapeutic  tetracycline-containing 
premixes  established  by  section  512  of 
Uie  Federal  Food,  Drug,  and  Cosmetic 
Act  and  5  558.15  of  the  agency’s  regula¬ 
tions.  Accordingly,  he  concludes,  on  the 
basis  of  new  information  before  him  with 
respect  to  these  drug  products,  evaluated 
together  with  the  evidence  available  to 
him  when  they  were  originally  approved, 
that  the  drug  products  are  safe  only  for 
the  limited  conditions  of  use  set  forth 
above. 

Therefore,  the  Director  announces  he 
is  proposing  to  withdraw  all  approvals 
for  tetracycline-containing  premix  prod¬ 
ucts  Intended  for  subtherapeutic  uses  in 
animal  feed,  other  than  those  cited, 
whether  granted  under  section  512  of 
the  act  or  section  108  <b)  of  the  Animal 
Drug  Amendments  of  1968  on  the 
grounds  tliat  they  have  not  been  shown 
to  be  safe  and  lack  substantial  evidence 
of  effectiveness  for  therapeutic  use. 
Notice  is  hereby  given  to  holders  of  the 
approvals  listed  above  and  to  all  other 
interested  parties.  If  a  holder  of  an  ap¬ 
proval  or  any  other  interested  person 
elects  to  avail  himself  of  an  opportunity 
for  hearing  pursuant  to  sections  512(e) 
(1)  (B)„  512(e)  (1)  (C),  and  512(e)  (2)  (A) 
and  §  514.200  (21  CFR  514.200) ,  the  party 
must  file  with  the  Hearing  Clerk  (HPC- 
20) ,  Food  and  Drug  Administration,  Rm. 
4-65,  5600  Fishers  Lane,  Rockville,  Md. 
20857,  a  written  appearance  requesting 
such  a  hearing  by  November  21, 1977,  and 
providing  a  well-organized  and  full- 
factual  analysis  of  the  scientific  and 
other  investigational  data  that  such  per¬ 
son  is  prepared  to  prove  by  January  19, 


1977,  in  support  of  its  opposition  to  the 
Director’s  proposal.  Such  analysis  shall 
include  all  protocols  and  imderlying  raw 
data  and  should  be  submitted  in  accord¬ 
ance  with  the  requirements  of  §  314.200 
(c)(2)  and  (d)  (21  CFR  314  200  (c)(2) 
and  (d)). 

The  failure  of  a  holder  of  an  approval 
to  file  timely  written  appearance  and 
request  for  hearing  as  required  by  §  514.- 
200  constitutes  an  election  not  to  avail 
himself  of  the  opportiuiity  for  a  hear¬ 
ing.  and  the  Director  of  the  Bureau  of 
Veterinary  Medicine  will  summarily 
enter  a  final  order  withdrawing  the 
approvals. 

A  reque.st  for  a  hearmg  may  not  rest 
upon  mere  allegations  of  denials,  but  it 
must  set  forth  specific  facts  showing  that 
there  is  a  genuine  and  substantial  issue 
of  fact  that  requires  a  hearing.  If  it  con¬ 
clusively  appears  from  the  face  of  the 
data,  information,  and  factual  analyses 
in  the  request  for  hearing  that  there  is  no 
genuine  and  substantial  issue  of  fact  that 
precludes  the  withdrawal  of  approval  of 
the  application,  or  when  a  request  for 
hearing  is  not  made  in  the  required  for¬ 
mat  or  with  the  required  analyses,  the 
Commissioner  will  enter  summary  judg¬ 
ment  against  the  person  who  requests  a 
hearing,  making  findings  and  conclu¬ 
sions,  denying  a  hearing. 

Four  copies  of  all  submissions  pursu¬ 
ant  to  this  notice  must  be  filed  with  the 
Hearing  Clerk.  Except  for  data  and  in¬ 
formation  prohibited  from  public  dis¬ 
closure  pursuant  to  21  U.S.C.  331  (j)  or 
18  U.S.C.  1905,  responses  to  this  notice 
and  copies  of  references  cited  in  this  no¬ 
tice  not  appearing  in  journals  designated 
by  21  CFR  310.9  and  510.95  may  be  seen 
in  the  office  of  the  Hearing  Clerk,  Food 
and  Drug  Administration,  between  9  a.m. 
and  4  p.m.,  Monday  through  Friday. 

If  a  hearing  is  requested  and  is  jus¬ 
tified  by  the  applicant’s  response  to  this 
notice  of  opportunity  for  hearing,  the 
issues  will  be  defined,  an  administrative 
law’  judge  will  be  assigned,  and  a  written 
notice  of  the  time  and  place  at  which 
the  hearing  will  commence  will  be  issued 
as  soon  as  practicable. 

The  Director  has  carefully  considered 
the  environmental  effects  of  this  action, 
and  because  it  will  not  significantly  affect 
the  quality  of  the  human  environment, 
he  has  concluded  that  an  environmental 
impact  statement  is  not  required  for  this 
notice.  A  copy  of  the  environmental  im¬ 
pact  assessment  Is  on  file  with  the  Hear¬ 
ing  Clerk.  Moreover,  in  a  notice  pub¬ 
lished  in  the  Federal  Register  of  May  27, 
1977  (42  FR  2739),  the  Commissioner  of 
F(X)d  and  Drugs  requested  data  concern¬ 
ing  the  potential  environmental  impact 
of  a  series  of  regulatory  actions,  includ¬ 
ing  this  one,  designed  to  restrict  the  sub¬ 
therapeutic  use  of  antibacterials  In  ani¬ 
mal  feeds.  If  the  public  discussloo  and 
Information  gathered  warrant,  a  com¬ 
prehensive  environmental  Impact  state¬ 
ment  will  be  prepared,  evaluating  the 
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impact  of  all  the  actions  as  a  single 
program. 

The  Director  has  also  carefully  con¬ 
sidered  the  economic  impact  of  the  no¬ 
tice,  and  no  major  economic  impact,  as 
defined  in  Executive  Order  11821  (as 
amended  by  Executive  Order  11949), 
OMB  Circular  A-107,  and  Guidelines  is¬ 
sued  by  the  Department  of  Health,  Edu¬ 
cation,  and  Welfare,  has  been  found.  A 
copy  of  the  FDA  inflation  impact  as¬ 
sessment  is  on  file  with  the  Hearing 
Clerk,  Food  and  Drug' Administration. 

This  notice  is  issued  under  the  Fed¬ 


eral  Food,  Drug,  and  Cosmetic  Act  (sec. 
512,  82  Stat.  343-351  (21  U.S.C.  360b)) 
and  under  authority  delegated  to  the 
Commissioner  of  Food  and  Drugs  (21 
CFTl  5.1)  and  redelegated  to  the  Director 
of  the  Bureau  of  Veterinary  Medicine 
(21  CFR  5.84). 

Dated:  October  14,  1977. 

C.  D.  Van  Houweling, 
Director,  Bureau  of  Veterinary 

Medicine. 
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